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in a turbine alignment is everything. 
At left the initial factory alignment of 


bearings, shaft seals, and diaphragms is 


being checked and recorded so that it ¢& 
be reproduced in the field, and desigh! 
clearances established on assembly are 
maintained in operation. 


The steam end bearing case is ar- 
ranged as a sliding pedestal to take up 
axial expansion. It carries the No. | bear- 
ing, thrust bearing, shaft-mounted main oil 
pump, overspeed trip pin, and speed gov- 
ernor. The centrifugal oil pump at 3600 
rpm provides the reserve needed by the 
hydraulic control system, including sudden 
demands for large quantities of oil to 
move the valve servo motor on sudden 
load changes 


In turbine rotors initial temperature 
shocks in the first stages cause faster ex- 
pansion in the disc than in the shaft. This 
would tend to relieve a shrink fit, thus up- 
stream wheels for Elliott large, high-tem- 
perature turbines are forged integral with 
the shaft. In later stages temperature 
changes in disc and shaft are more nearly 
uniform, and the problem is replaced by 
that of higher stress due to the larger 
diameters and heavier blading. This in- 
creased physical stress is met by using 
special alloy discs shrunk on the shaft. 
Such individual discs have higher physi- 
cals than can be obtained in the large 
shaft forging and are therefore best suited 
to the higher blade loads, and with the 
low temperatures in these down-stream 
stages temperature changes do not affect 
the shrink fit. 





Two typical Elliott tur- 
bine-generator units, 
each 11,500 kw. 


. * - 
The turbine end of Elliott Turbine-Generators 
exemplifies the extreme care and high degree of engineering skill that 


has become known as characteristically Elliott. Look over the 


pictures on these two pages —they speak for themselves. For full data 


on completely Elliott-built turbine-generators, contact your local 


Elliott representative or write Elliott Company, Jeannette, Pa. 


ELLIOTT Company [Fr 


Steam Turbine Dept. 


With the many physical and chemi- 
cal checks on material going into the fin- 
ished rotor, is the final inspection after the 
shake-down run at speed and overspeed 
on the test block. While material control 
during each step in manufacture minimizes 


Wee “ee 
\\ 


\ 


the hazard of test operational failure, the 
final proof of the rotor lies in black light 
inspection for cracks in shrouding and 
other parts. 
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The New GRINNELL MODEL R 
CONSTANT SUPPORT HANGER 


Mathematically perfect 
constant support for 

all positions of travel 

of high temperature 
process and steam piping 


With the new Grinnell Model R 
Constant Support, the pipe, its 
covering and contents, are supplied 
mathematically perfect support 

in all positions of travel. In addition, 
constant support is maintained 
throughout the full range of 

field adjustability. 


The design of the new Model R 
provides favorably small ratios 
between spring force and the 
supported load, ranging from 
1.15 to 1 minimum and 4 to 1 
maximum, thereby minimizing 
bearing stress and prolonging the 
life of the hanger. This permits 
hangers which are smaller in size 
for the loads carried. 


If conditions require a change of 
supporting force, a load scale is 
provided so that accurate field 
adjustments of at least plus or 
minus 10% may be made by 
turning a single load adjusting bolt. 
Wherever the adjustment is set, 
the Model R gives a load 
deflection curve that is a straight 
horizontal line. 


GRINNELL 


AMERICA’S #1 SUPPLIER OF 
PIPE HANGERS AND SUPPORTS 


Grinnell Company, Inc., Providence, Rhode Island ° Coast-to-Coast Network of Branch Warehouses and Distributors 


pipe and tube fittings ° welding fittings °* engineered pipe hangers and supports ° Thermolier unit heaters e valves 
Grinnell-Saunders diaphragm valves * pipe * prefabricated piping * plumbing and heating specialities * water works supplies 


industrial supplies ° Grinnell automatic sprinkler fire protection systems e Amco air conditioning systems 
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Better insulation for transmis- 
sion may result from the use of 
this GE 500,000-v generator 
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Yates Plant at Whitesburg, Georgia, was dedicated 
in October, 1952. 





McManus Plant near Brunswick, Georgia, went into Hammond Plant near Rome, Georgia, will go into service late in 1953. 


service in November, 1952. 


... theyre using 
our valves at 
Georgia Power 


Newest in their growing chain of giant power 

plants for expanding service in Georgia are 

these three plants. Indicative of their builders’ 

desire to assure maximum dependability is 

their selection of OIC Valves for these plants. 
Every OIC Valve is precision-engineered and 

precision-made to give longer, trouble-free service at 

no extra cost to you. OIC offers precision-application 

help in selecting valves best suited to each job. 


THE OHIO INJECTOR COMPANY 
Wadsworth, Ohio 


A LVE S . . . FORGED & CAST STEEL, IRON & BRONZE 


For more data circle 503 on Post Card 





ENGINEERS’ PREVIEW 


IGHTEEN OF THE world’s largest circuit break- 
ers, each with an interrupting rating of 25,000,000 
kva at 330 kv, will be built for the Atomic Energy 
Commission project near Portsmouth, Ohio, by West- 
inghouse. Operating in connection with sensitive re- 
laying equipment, the breakers will automatically 
remove short circuits or faults within 1/20 sec after 
trouble occurs. Within a third of a second, when so 
desired, the breaker will reclose, re-establishing serv- 
ice if the fault has disappeared. 
The giant oil-breaker resembles an over-sized watch 
case 26 ft high. 


x * * 

UGS HELP MAKE iron and steel? Fantastic, you say 
But not according to the American Iron and Steel 
Institute, which maintains that iron and steel are very 
directly associated with a form of actual life 
depositing organisms that help to make some kinds of 


iron 


iron ore. 

The best known of the so-called iron bacteria and other 
organisms is the bacterium Leptothrix ochracea, which 
appears to be capable of self-nourishment on inorganic 
compounds. These microscopic “‘bugs’’ were very busy 
in prehistoric times helping to form rich deposits of 
‘‘bog’’ iron ore, or limonite, to be used by man millions 
of years later. They are still found today, although rela 
tively scarce. Their importance to the iron and steel 
industry has greatly diminished, due to the fact that the 
nation’s great ore deposits now in use were formed by 
other processes 

The /eptothrix bacterium does not create iron, but “proc 
esses’’ it. Living in iron-containing water, it absorbs 
the iron from the water and deposits it as insoluble ferric 
hydroxide. This oxide forms an iridescent scum of ocher 
on the surface, familiar to everyone in wayside ditches 
The oxide then sinks to the bottom, ultimately to form 
be 2 iron ore 

ts * & 

OR MANY YEARS, engineers have been working 

on various processes for producing various gasses 
from coal, but now a new process has been announced 
whereby pulverized coal is converted in one step to 
synthesis gas, a mixture of carbon monoxide and 
hydrogen which is the base of over 100 of the world’s 
most important chemicals. 

This was explained recently before the American 
Gas Association by Paul Grossman of the Research 
and Development Center of the Babcock & Wilcox 
Company. The new process, it is claimed, will produce 
the gas much more economically than the old method. 

First pilot plant for the new gasifying process was 
built by B&W for the Bureau of Mines and went into 
operation at Morgantown, W. Va. in the summer of 
1951. They have burned about 500 Ib of coal per hour 
and produced 330,000 cu ft of carbon monoxide and 
hydrogen gas per day. Then, in the Fall of 1951, a 
larger size plant was built for du Pont at their Belle, 
W. Va., works and this plant converted 3000 Ib of coal 
per hr into gas, producing over 2,000,000 cu ft per 
day. Now du Pont has placed an order for a full scale 
plant with B&W, scheduled for operation next year. 





Fabricated in the Blaw-Knox shops, this steam header is part of piping for 
the pewer plant of Ohio Works of U. S. Steel Corporation, Youngstown, Ohio 


M'! YDERN SCULPTURE? CERTAINLY modern and, 
in a way, sculpture, for it is a mammoth steam 
header that Blaw-Knox Company's Power Piping and 
Sprinkler Division is furnishing as part of the complete 
piping for an addition to power facilities at the Ohio 
Works of U. S. Steel Corp. in Youngstown, Ohio 
This steam header, which ts 36!5 ft long over all and 
weighs 10!5 tons, is claimed to be one of the largest ever 
built 
Two boilers, equipped with automatic controls, feed 
steam into the header which sends it to the generating 
units and to a reducing station for the boiler auxiliaries 
and the existing 280 psi power plant steam system 
Piping to the turbine generator is 14 in. in diameter and 
has a wall thickness of 0.937 in. The piping system ts 
designed to handle steam at 950 psi, 900 F and besides 
supplying and erecting the piping Blaw-Knox ts erecting 
an 18,750 kva turbine generator and all its auxiliaries 
” * t 
Py strom SCIENCE FOUNDATION has moved 
to a new location at 1520 H. Street, N. W., 
Washington 25, D. C. The new headquarters are in 
the old “Cosmos Club” building recently taken over 
and renovated by the General Services Administration. 
The new telephone number is STerling 3-2140. The 
Government Telephone Code is 1224. The Govern- 
ment Messenger Service code remains Stop 19. There 
is no change in the Western Union desk-fax call letters 
QBM. The mailing address will continue to be Na- 
tional Science Foundation, Washington 25, D. C. 
t ok * 
VER HAVE FLIES around your power house? How 
many? You say, ‘Who cares?’ And also, even if 
anybody did care, how would they find out how many ? 
Well, a very simple and ingenious way of counting 
flies has been used as part of some very scientific tests on 
evaluation of insecticides, which have opened the way 
for development of modern fly sprays. If you're interested 
either in the fly counting or the fly killing, read all about 
it in the March-April issue of the Rohm & Haas Reporter 





HAT THE WORLD needs, say some of our power 
engineer friends, is fewer and better people not 
more people. But that is not what it is getting. Consider 
the populations of India, China, and Africa 

Opposed to the idea that we need fewer and better 
people are the opinions of many competent men who 
recognize that Malthus was right. He said, a hundred 
years or so ago, that the population of the world would 
But the 
that, by 


increase faster than its ability to feed itself 
opponents counter that the argument 
proper use of science and technology, we can substitute 
our mechanical technology for the old hand technology 
that could not support the world and, by means of that 


with 


mechanical technology, increase the world’s production 
of all it needs to support the increasing populations 
And that with a standard of living far beyond anything 
they ever dreamed possible 

How we are doing that in this country was well shown 
by our article on the relation of power development to 
population growth in the United States, Power Ena 
NEERING, January 195} issue 

However, in all this turmoil of increasing populations, 
we now are told that the population of Canada ts still 
far too small in relation to the industry it has created 
and the condition becomes more and more pressing with 
the almost daily discovery of new natural resources 
This was pointed out by H. G. Hilton, president of the 
Steel Company of Canada, Ltd., before the American 
Iron and Steel Institute meeting. He asserted the future 
of Canada is bright and pointed out that his country has 
expanded its capacity 110 per cent in the steel industry 


since 1939. He said ‘‘We need every Canadian we can 


produce and many more people besides’’ and advanced 


the idea, which will shock many of our professional 
patriots, that young Americans should be encouraged to 
move to Canada. After eating some of the marvelous 
steaks and other succulent viands we have been able to 
get in Canada and observing the magnificent scenery as 
well as the new industrial developments there, we won 
der if Mr. Hilton may not have a point 
* * * 

(NE OF THE world’s smallest railroad systems, 

after 13 years of continuous operation, will be 
closed down for a period of several months with all 
freight and passenger service suspended. 

It is expected that no serious hardship to the public 
will result during this time, while the railroad replaces 
all of its main line trackage and adds a modernized 
freight-marshalling yard with completely electronic 
controls for efficient operation. 

As a matter of fact, only visitors to Chicago's Mu- 
seum of Science and Industry will realize the work is 
going on, for this is where the railroad operates. It's 
the Museum and Santa Fe Railroad, which shows in 
miniature the large-scale operations of an entire rail- 
way system on 613 ft of main line track. 

* * ” 
J: PERRY Y ATES, senior vice president ot Bechtel 
Corp., has been elected a director of the Atomix 
Industrial Forum, Inc. The Forum was established in 
April as an association of businessmen, engineers, scien 
tists, educators and others interested in the non-military 
le velopment and use of atomi energy 
Mr. Yates directs Bechtel Corp. activities in the field of 


power engineering and construction 


Wie ARE THE gloom vendors of America’s 
future? We hope you are not one of them, for 
they were denounced by U. S. Steel Vice-Chairman 
Roger M. Blough recently before the graduating class 
at Susquehanna University in Pennsylvania. 

“As the self-appointed guardians of a nostalgic past, 
which is dead as a doornail, we cry out in anguish 
about the wars and all manner of other worries”, said 
Mr. Blough. “But I think we cry in vain. The world is 
inching forward, drawn by its own inward strength, 
physically, morally and spiritually. Your youthful eyes 
can discern it and you can be part of that ceaseless 
movement if you but will it.” Mr. Blough documented 
his optimism for the future by citing examples from 
every industry, from aluminum and atomic energy to 
zirconium, to show how the world is continuing to 
move forward and confound the gloom vendors. In- 
dustry, he said, and especially the steel industry, is a 
typical challenge that American youth is destined to 
answer. 

s * * 
LECTRIC UTILITY engineering must be made more 
appealing co college graduates if the industry ts to 
forestall a shortage of future leadership that could injure 
the nation, H. N. Muller, Jr., assistant to the vice- 
president in charge of engineering for the Westinghouse 
Electric Corporation said recently. 

Electricity provides the muscles basic to the success of 
all industry, and unless utilities provide today for their 
leaders of tomorrow, the consequences will be felt 
throughout industry and even by the nation itself. 

Mr. Muller suggested that utilities offer an aggressive 
program of training and continued education to interest 
young engineers in power engineering and help them 
become productive employes more quickly. 

”~ * & 

NTERNATIONAL NICKEL CO. of Canada, Ltd. has 

signed a contract under which the United States Gov- 
ernment has purchased, for quick delivery, a total of 
120,000,000 Ib of metallic nickel and 100,000,000 Ib of 
electrolytic copper, deliveries to start this December. 

* * & 

LTHOUGH power engineers will not need to worry 
much about it in the immediate future, a time will 
come, according to all the best available evidence, when 
our natural solid, liquid and gaseous fuel resources will 
be exhausted, and there is even a possibility that the 
resources of fissionable materials for a generation of 

atomic power also may be exhausted. : 

When that time does come, the human race may have 
to look to the wind, tides and especially to solar energy 
for the power it will need 

Accordingly, it is the duty of both science and engi 
neering to do what it can to prepare as much information 
as possible on which to build that solar energy conver- 
sion in the future. So the National Science Foundation 
has announced a grant of $6,000.00 to the University of 
Wisconsin, at Madison, Wisc., for joint support of a 
scientific conference on solar energy and its utilization 
to be held September 12 to 14, 1953. Farrington Daniels, 
professor of physical chemistry, University of Wiscon- 
sin, Madison, Wisc., is chairman of this conference and 
full information can be obtained either from him or from 
the National Science Foundation at its new address, 1520 
H. Street N.W., Washington 25, D. ¢ 
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Eliminate the Danger of 


INTERCRYSTALLINE 
CORROSION 


Photomicrograph of edge of crack caused by in- 
tercrystalline corrosion. U.S. Bureay of Mines 
detection unit (inset) tests for causes of intercrystal- 


line corrosion. 


i 
ALLIS-CHALMERS © 


For more data circle 504 on Post Card 


July, 1953 


y 


Dangerous and costly cracks due to intercrystalline 
corrosion (embrittlement) will be no problem in your 
boilers if you have given careful consideration to the 
problem in advance. You can get the information you 
need to analyze your operations from Allis-Chalmers wa- 
ter conditioning Bulletin 45, It explains intercrystalline 
corrosion — the cause of embrittlement. It tells what tests 


are necessary to recognize this condition. And it discusses 


what you can do, 


Get the Answer to Many Problems 
Bullctin 45 is one of a series of Allis-Chalmers bulletins 
on water conditioning problems. Like all of these useful 
bulletins, it is based on the wide experience of Allis- 
Chalmers water conditioning men in handling water 
problems for nearly every industry. In addition, it is based 
on Allis-Chalmers long experience building turbines and 


power plant equipment. 
a i 


Complete Service Available 
Allis-Chalmers gives you complete water conditioning 
service, You can get analyses and reports on your prob- 
lems. You can get the chemicals needed in all water treat- 


ments. And you can get the equipment for any system. 
A-4014 


For your copy of Bulletin 45 on intercrystalline 
corrosion, write Allis-Chalmers, Milwaukee 1, Wis- 
consin. Or better, call your nearby Allis-Chalmers 
district office and have an Allis-Chalmers represent- 
ative consult with you on your water problems. 





YARWAY 
UNIT TANDEM 
BLOW-OFF 


CROSS SECTION 
HARD-SEAT VALVE 
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Cross Section through 


* hard-seat (blowing) vaive 


in open position. Note 
stellite-faced seat and 
disc. 








CROSS SECTION 
SEATLESS VALVE 


Cross Section througtt seat- 
less (sealing) valve in open 
position. (On pressures over 
1500 psi two hard seat valves 
are recommended.) 


RUGGEDNESS 


... WHERE YOU NEED IT 


A one-piece forged steel block serves as the 
common body for both valves in Yarway Unit 
Tandem Blow-Off Valves. 





You get rugged strength where you need it... 
added protection for your high pressure boilers. 


Whether in times of emergency, normal blow- 
down service, or acid washing, this high safety 
factor is a source of satisfaction to boiler 
plant operators 


Yarway Unit Tandems combine all advance 
ments of modern metallurgy with experienced 
design and skilled workmanship. The result — 
DEPENDABLE PROTECTION. 


POSITIVE ACTION 


...» WHEN YOU NEED IT 


When putting high pressure boilers on the line, 
or in times of emergency, you need positive 
action at the blow-off valves. 


With Yarways you have it 


Both the hard seat-seatless combinations and 
the hard seat-hard seat combinations provide 
positive opening and closing with drop-tight 
shut-off. Open yokes permit visual indication of 
the disc position in the hard seat valve and of 
the plunger in the seatless valve 


These are some of the reasons why more than 
4 out of every 5 high pressure plants in the 
United States are Yarway-equipped and 
among boiler plants of all pressures, more than 
16,000 are Yarway-equipped 

Write for your free copy of Yarway Blow-Off 
Valve Bulletin B-425 (pressures to 400 psi) or 
Bulletin B-433 (pressures to 2500 psi). 


YARNALL-WARING COMPANY 
114 Mermaid Avenue, Philadelphia 18, Pa. 


WAY BoC aUuA CUS 
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100000 \hs./hr. Riley Units at 




















MONOMGAHELA POWER Co. 

THE POTOMAC EDISON Co. 

ALBRIGHT STATION, W. VA. 
2—700,000 Ibs./hr. 1050 lbs. 905°F. Riley 
Units fired by Niley “50” Puiverizers and 
Burners. 

SANDERSON & PorTER, Enginevrs 


Letter of Intent—-Dec. 26, 1950 
Placed in continuous operation—Oct. 1, 1952, 


































































































STOKER CORPORATION, WORCESTER, MASS. 


Boston New York Philadelphia Washington Buffalo Pittsburgh Cleveland Detroit Chicago 
Cincinnati Charlott Atlanta New Orleans St. Lovwis Kansas City St. Paul Tulsa Howston 
Denver Salt Lake City Los Angeles Portiand Seattle 


BOILERS + PULVERIZERS + BURNERS + STOKERS + SUPERHEATERS - ECONOMIZERS 
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Albright Station go on the line 





A letter of intent dated December 26, 1950 was 
given Riley Stoker Corporation by Monongahela 
Power Co. and The Potomac Edison Company 
covering the first two 700,000 Ibs./hr. units for 
their new Albright Station. In spite of the fact 
that this was a completely new station and the 
difficulties in procurement of materials, the first 
unit was placed in continuous operation October 1, 
1952, only 21 months after date of award, per- 
forming as guaranteed and predicted, and without 
the necessity of shutdowns for adjustments or 
corrective measures. 


It is because of performance like this -engineer- 
ing, fabrication, erection and operation of the 
equipment—-that so many public utilities and 
industrials have swung to Riley. By investigation 
and experience one after another has found that 
you can rely on Riley. Be sure to investigate 
Riley equipment and request a Riley proposal 
when considering new steam generating or fuel 
burning equipment. You will be glad you did so. 


A survey of your Power Plant by a consulting engineer will possibly show ways of making surprisingly lar; 


COMPLETE STEAM 
GENERATING UNITS 


A Few Recent Riley 
Public Utility Units 


Texas Evectric Service Co. 
1,250,000 Ibs./hr. 2125 psig, 1005°F. 
and 1005°F. reheat 


Da.ias Power & Licut Co. 
1,250,000 Ibs./hr. 2125 psig, 1005°F. 
and 1005°F. reheat 


Houston LIGHTING & Power Co. 
1,250,000 Ibs./hr. 2125 psig, 1005°F. 
and 1005°F. reheat 


DEPARTMENT OF WATER AND POWER 
City or Los ANGELES, CALIFORNIA 
1,200,000 Ibs./hr. 2075 psig, 1000°F. 
and 1000°F. reheat. 


LovIsiANa Power & Licut Co. 
1,000,000 Ibs./hr. 1725 psig, 1005°F. 
and 1005°F. reheat. 


SouTHWESTERN Gas & ELectric Co. 
630,000 Ibs./hr. 1050 psig, 1005°F. 


MONONGAHELA Power Co. 
700,000 Ibs./hr. 1050 psig, 905°F. 


Urtan Power & Licut Co. 
575,000 Ibs./hr. 1700 psig, 1000°F. 
and 1000°F. reheat. 


CENTRAL ILuinors Licut Co. 
600,000 Ibs./hr. 950 psig, 900°F. 


NorTHERN STATES Power Co. 
385,000 Ibs./hr. 1500 psig, 950°F. 


SouTH CAROLINA PuBLIc SERVICE AUTHORITY 
460,000 Ibs./hr. 1025 psig, 900°F. 


Tue Potomac Epison Co. 
700,000 Ibs./hr. 1050 psig, 905°F. 


Iowa E.ectric Licut & Power Co. 
300,000 Ibs./hr. 975 psig, 910°F. 


Gur Power Co. 
325,000 Ibs./hr. 1000 psig, 900°F. 


SoutH Caro.ina GAs & Evectric Co. 
400,000 Ibs./hr. 1475 psig, 955°F. 


UtaH Power & Licut Co. 
620,000 Ibs./hr. 1500 psig, 955°F. 


Iowa-Iturnots Gas & Evectric Co. 
250,000 Ibs./hr. 975 psig, 905°F. 


Pustic Service Co. or INDIANA 
400,000 Ibs. /hr. 1000 psig, 910°F. 


-_ | 


savings in your power costs 


WATER-COOLED FURNACES + STEEL-CLAD INSULATED SETTINGS + AIR HEATERS 
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BRIDGEPORT BRASS COMPANY 


CONDENSER AND HEAT EXCHANGER TUBE EDITION 


~fenase — 


ey MILLS IN BRIDGEPORT 


a 


Operators installing tubes into a Radial-Flow surface 
Corporation 


Electrix 


\\\ 
\ SONOS \ 
WAY \ \\\ Wr \ 

AN X WAN MOY NN 


Copper ALLOY BULLETIN 


CONN. AND INDIANAPOLIS, IND 


\ 


condenser — courtesy Westinghouse 


The Proper Storage 
of Condenser Tubes 


Some plants always carry a stock of 
tubes in order to make speedy repairs 
and keep shutdown time to a mini- 
mum. The benefits from such forward 
planning will not be fully realized if 
some of these tubes become damaged 
from improper storage. 

Also improper handling may result 
in dents, digs, kinks, or a permanent 
set which predispose the tubing to pre 
failure. In the case of dents, 
water impinging on the bumps inside 
the tubes may cut through the protec 
tive film at that point and thin the wall 
locally 


occur®rs, 


mature 


until eventually perforation 


Damp Warehouses 
Unsatisfactory 


Storage in damp warehouses sub- 
ject to a wide range of temperatures is 
undesirable. Setting cases of tubes on 
wet ground should be 


wet floors of 


avoided because they absorb and re- 





tain moisture. White, green, blue, and 
black salts and red and black oxides 
form on tubes in contact with the wet 
walls of wooden cases. Condensation 
of moisture leads to surface corrosion 
and cracking because the condensate 
remains as a thin film of water for a 
without drying out or 
film may 


long period 


evaporating. This absorb 
gases from the atmosphere and may 
become quite concentrated with time. 
This corrosive water film has in some 
instances led to very severe corrosion. 

On the other 
dry, clean, well-aired warehouses will 
quickly lose the film of condensate, 
and do not deteriorate although they 
may darken in color with time. 


hand, tubes stored in 


Effects of Outdoor Storage 


Outdoor storage may lead to the 
accumulation of dust, cinders, and soot 
which together with rain, snow, and 


condensation produce serious corro- 


For more data circle 507 on Post Card 











AND BRASS LIMITED, MONTREAL 
sion on the outside surface and the 
ends of the tubes. Covering with a tar- 
paulin should be arranged in the form 
of a tent with vents at the peak to per- 
mit free circulation of air and thereby 
keep dampness to a minimum. The 
combined action of high humidity and 
certain contaminants in the atmos- 
phere, such as ammonia, may produce 
season cracking especially if the stor- 
age period is extended. 

Since a certain percentage of tubes 
may be subject to failure if stored for 
long periods under unfavorable condi- 
tions, trouble may develop if such 
tubes are used for making emergency 
repairs. To prevent such an occur- 
rence, some operators make a labora 
tory examination of stored tubes 
periodically to determine if they are 
undergoing serious attack from corro- 
sion or are showing signs of stress cor- 
rosion cracking. 

Bridgeport recognizes the impor- 
tance of protecting tubes in handling 
and in transit. They carefully 
packed in wooden cases to arrive in 
perfect condition. The same care 
should be used by operators in han- 
dling and storing tubes. 


are 


Recommendations for Proper 
Storage 


(1) Keep tubes in cases, flat until 
ready for use—but don't stack too high 
to avoid crushing of bottom cases. 

(2) Select a dry, protected storage 
location not subject to extremes of hu- 
midity and temperature. A hot, dry 
location is best. If necessary, dehumid- 
ify the storage area. 

(3) Avoid outdoor storage espe- 
cially where there is dirt, dampness, 
smoke, soot and corrosive fumes. 

(4) 
both the 
dried out promptly. 

(5) If stored in racks, tubes should 
be supported properly. 

Bridgeport’s laboratory will be glad 
to help condenser tube users in the 
selection of alloys to meet existing 
service conditions. Get in touch with 
the nearest Bridgeport district office 
for assistance on your corrosion prob- 
lems and for your condenser and heat 
exchanger tube requirements. (9892) 


If cases become watersoaked, 


cases and tubes should be 
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2 Drum Water Tube Boiler aie 2 Drum Boiler Series $1 


FOR ALL INDUSTRY... 


KES 


* In the oil, paper and chemical industries and in manufactur- 
STEAM GE NE RATOR S$ ing plants, institutions and public buildings throughout the world 
Wickes Steam Generators are in constant daily service. All types, such as those illustrated on this page, with capacities 
up to 250,000 Ibs. steam per hour and 1000 psi. Write for descriptive literature. 








4 Drum Water 


Wickes 2 Drum / Tube Boiler 


Drum Low Head Water Tube Boiler Wheste Stent teanetietion 


‘| 3 Drum Water he ‘Dp 3 Drum “B” Type - 
Tube Boiler . ——_P ene — Water Tube Boiler Type “A” “Packaged” Steam Generator 


THE WICKES BOILER COMPANY e¢ pivision oF THE WICKES CORPORATION, SAGINAW, MICHIGAN 


RECOGNIZED QUALITY SINCE 1854 * SALES OFFICES: Atlanta * Boston * Buffalo * Chicago * Cincinnati * Cleveland * Denver * Greensboro, N.C. 
* Houston * Indi lis * Los Angeles * Memphis * Milwaukee * New York City * Pittsburgh * Portland, Ore. * Saginaw * San Francisco * 


Springfield, ill. Tampo, Fla. * Tulsa * Washington, D.C. 
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COPES has for half a century 
specialized in the control of boiler 
feed water flow and pressure, boiler 
water level—and, more recently, 
boiler steam temperature. 

















VULCAN has since 1903 
brought soot blowing from an act 
of drudgery to the ease and con- 
venience of pushing a button at 
a centrally located control panel. 








Recorder-controllers may have 
adjustable sensitivity, auto- 
matic reset and pre-act in any 
combination. Standard size in- 
struments are shown, but 
miniatures are available for 
console er graphic panels. 


Write for Bulletin 1007 which 
describes complete Copes- Vulcan 
Boiler Control. 


Taylor has for over 100 years 


led in instruments for measuring 
and controlling temperature, 
pressure, flow and liquid level in 
the process and power fields. 


POWER ENGINEERING 








COPES-VULCAN+ ‘Jaydor =BETTER BOILER CONTROL 


This new formula gives you a fresh 


approach to boiler control. 


Copes contributes experience with 
flow, level, pressure and boiler steam 
temperature. Vulcan provides an inti- 
mate knowledge of high-pressure, 
high-temperature steam generators. 
Taylor adds instrumentation of un- 


equalled responsiveness and accuracy. 


The result is Better Boiler Control 
—combining combustion, feed water, 
steam temperature and boiler clean- 
ing in a system especially designed 


for your needs. 


And Copes-Vulcan assumes full 
responsibility — from analysis of 
your conditions through on-the-job 


service for the life of the installation. 


COPES-VULCAN DIVISION 


CONTINENTAL FOUNDRY & MACHINE COMPANY 
ERIE, PENNSYLVANIA 


WITH INSTRUMENTATION 


ey “Taylor 
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4O% less 


Fuel Consumption 


50% more 


Boiler Capacity 








Bailey Meters and Controls 
Insure Savings at 
Kerr Bleaching & Finishing Works, 
Concord, N. C. 


The key to complete returns on any investment 
in new power equipment is a fully co-ordinated 
system of meters and controls. It’s the old story, 
the tail that wags the dog—careful attention to 
this comparatively minor part of the over-all 
installation cost can mean the difference between 


profit and loss in operation. 


Here’s where Kerr Bleaching & Finishing Works 
has cut operating costs—by installing co-ordi- 
nated Bailey Meters and Controls. The installa- 


tion includes Bailey Meter Combustion Control, Control panel, showing completely co-ordinated Bailey 
Meters and Controls at Kerr Bleaching and Finishing 


and Bailey Two-element Feed Water Control. 
' Works, Concord, N. C. 
Such a co-ordinated system is an important plus 
for Bailey customers. Nowhere else can you buy 
such a complete range of equipment, selected 
without bias to do the best job for you. Nowhere 
else can you find such expert engineering service, 
immediately available through conveniently C O Mi P PI N = 


located direct sales and service representation. 1040 IVANHOE ROAD 

CLEVELAND 10, OHIO 
’ : ; for Steam Plants 
Call our local branch office or write for Bulletin COMBUSTION + FEED. WATER 
TEMPERATURE PRESSURE 


15 H atie LIQUID LEVEL + FEED PUN 
o-Ti. 
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No other steam turbine 
offers you 


SUCH VERSATILE 
STEAM NOZZLE CONTROL 


The larger number of hand valves you see on a Coppus 
Steam Turbine promises you greater operating economy. At 
least 60% of the steam nozzles can be individually controlled to give 
maximum steam pressure in steam chest .. . a guarantee of best 
water rates at any load. Maintenance economy, too, is 
assured by the hard chromium plating of the shaft at the stuffing 
box. It provides the best possible smooth, 
non-corrosive surface for packing rings. 


nap U= TURBINES 
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Coppus Steam Turbines, Type TF, driving chemical 
transfer pumps at Celanese Corporation of 
America's Chemcel Plant 


Coppus Steam Turbines ranging from 
150 hp down to fractional in 6 frame sizes 


MAKE TURBINE DOLLARS 
GO FARTHER 


Why waste money buying turbines with 
higher horsepower ratings than you 
need? The higher the horsepower rating, 
the higher the price. Save money by 
selecting the Coppus Turbine size closest 
to your requirements from 150 hp down 
to fractional. And when you do, you 
save operating and maintenance costs, 
too. That’s what these other Coppus 
features are designed to do: exclusive 
pilot operated excess speed safety trip 
supplementing constant speed governor; 
choice of metallic or carbon ring packing 
assemblies. Designs available for back 
pressures up to 75 pounds; replaceable 
cartridge type bearing housings. For full 
details... 
WRITE FOR BULLETIN 135 

COPPUS ENGINEERING CORP., 
167 Park Avenue, Worcester 2, Mass. 
Sales offices in THOMAS’ REGISTER. 
7 hand valves for efficient partial load operation, 
(20” turbine shown) 


“Zz row velocity -stage turbine wheel with stainless 


steel turbine buckets — statically and dynamically 
balanced 


30-40 carbon steel shaft 


Oversized double row deep grooved ball bearing 


*— Stuffing box with metallic packing ring 


Heavy chrome plating of shaft through stuffing box 


3 nozzles always open 





CO,—NATURAL 
GAS 


O,—NATURAL GAS 


ff} O,—#1 Ol 


O,—#6 OL 


O,— ANTHRACITE & 
SEMI-BIT. COAL 


CO,—BITUMINOUS COAL 
nme re 


How to Burn Multiple Fuels erricientiy 


When switching from one fuel to another or burning more than 
one fuel at the same time, you can realize large savings with 
a continuous indication of Oxygen content in your flue gas— 
because Oxygen and Oxygen alone gives you an undistorted 
picture of the amount of excess air present. 

This fact is borne out by the graph showing the relationship of 
excess air to COz and Oz in the flue gas of five common fuels. 
While the O2 curves nearly coincide (especially in the important 
30% excess air range) the COe2 curves diverge widely. 


Large savings possible 

This deviation was costing a medium sized refinery in Michigan 
$35-40 per day in boiler room fuel costs. Burning a combination 
of oil and gas they found that a combustion control system to 
handle their multiple fuel firing conditions would cost more than 
their small boilers. 

With the purchase of a Hays Magno-Therm Oxygen Recorder, 
they found that they were able to reduce fuel costs enough to pay 
for the instrument in 40 days. 

Oxygen and Oxygen alone gives you an undistorted picture of 
the amount of excess air present. 


If you are facing the problem of multiple fuel 
combustion, you will want a detailed copy of this 
Oz-CO, Comparison Graph as well as Hays Bul- 
letin 52-829-56 — describing the Magno-Therm 
Oxygen Recorder. Write for this free information. 


With the Hays Magno-Therm Oxygen 

Recorder you get: 

®@ Continuous, highly accurate indication and 
recording. 

® Complete compensation for temperature and 
pressure effects. 

@ Freedom from chemicals or hazardous fuel 
burning in the analyzing process. 

© Swift, sure electronic operation. 


SSH SHSHHSHHTHHSHHESHEEEEHEEESEEEEEEEEEEEEEEEEEE 


Automat mbustion Control 
Boiler Panels « Hays-Penn Flowmeters 
Verifiow Meters and Veritrol 

as Analyzers « Draft Gages 
Combustion Test Sets « COz Recorders 


Electronic Oxygen Recorders 





tronic Flowmeters 
Electro Feed Water Control 


M ature Remote Indicators 


ORATION 


MICHIGAN CITY, 7 INDIANA 
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fake a CLOSER LOOK at 


ALLOY 
TUBING 


CARBON-MOLY * CROLOY '2 * CROLOY 1'4 


eo te) he) ay 


¢ CROLOY 2'4 * CROLOY 3-M * CROLOY 5 


CROLOY 5-Si * CROLOY 7 * CROLOY 9-M 


All of these intermediate alloys are being used extensively in a 
wide variety of high temperature applications. All have earned 
universal acceptance and praise for giving optimum service satis- 
faction with economy over the years. The accompanying table 
shows the extensive range of temperature, pressure, corrosion, 
and oxidation conditions met by B&W Alloy Tubing. Technical 
data on these analyses is contained in Bulletin TB-6, available 
upon request. Call on Mr. Tubes—your nearby B&W Tube 


Representative—to get the benefit of the extensive 


tubing service he represents, on your 





CARBON-MOLY—0.50% Mo—For services to 1050F 
requiring higher creep strength than carbon steel with no 
increase in corrosion or oxidation resistance. 


CROLOY 14—0.60% Cr, 0.50% Mo—For operating con- 
ditions to 1075F requiring properties superior to carbon- 
moly with respect to graphitization and creep strength. 


CROLOY 114—1.25% Cr, 0.50% Mo, 0.75% Si—Eco- 
nomic grade good creep strength properties up to 1100F. 
Somewhat more corrosion resistant than chromium-free 
steels. 


CROLOY 2—2% Cr, 0.50% Mo—Economic grade for re- 
sisting both oxidation and corrosion, with excellent high- 
temperature strength, up to 1150F. 


CROLOY 214—2.25% Cr, 1.00% Mo—Exceptionally 
high creep strength up to 1175F for polymerization and 
high pressure cracking. Otherwise similar in properties 
and characteristics to Croloy 2. 


specific applications. 





CROLOY 3-M—3% Cr, 0.90% Mo—Somewhat better 
creep properties, and resistance to corrosion and oxidation 
up to 1175F than Croloy 2. 


CROLOY 5—5% Cr, 0.50% Mo—For operating condi- 
tions up to 1200F where corrosion resistance is a primary 
requirement—with creep strength and oxidation resistance 
superior to Croloy 2. 

CROLOY 5-si—s% Cr, 0.50% Mo, 1.50% Si—For oper- 
ating conditions up to 1300F where oxidation resistance is 
a primary requirement. Excellent resistance to scaling 
under straight oxidizing conditions. 

CROLOY 7—7% Cr, 0.50% Mo, 0.50-1.00% Si—For 
operating conditions up to 1250F where corrosion resist- 
ance is the primary requirement. Somewhat more oxida- 
tion resistant than Croloy 5. 

CROLOY 9-M—9% Cr, 1% Mo—For severe operating 
conditions up to 1300F where high corrosion and oxida- 
tion resistance are essential as in hydrogenation processes. 


Steels from CROLOY 114, upward are electric furnace alloy steels which are 
normally cleaner and of better quality than open hearth steels. This contributes 
to greater reliability and improved creep properties at elevated temperatures. 








THE BABCOCK & WILCOX COMPANY 
TUBULAR PRODUCTS DIVISION 


Beaver Falls, Pa.—Seamiess Tubing; Welded Stainless Steel Tubing 
Alliance, Ohio— Welded Carbon Steel Tubing 


TA-1685 (F) 
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Widest choice... for engineered instrumentation 





| of the thousands of industrial proc- 


esses presents its own peculiar problems of 


measurement and control. Naturally, no 
single instrument can solve all of these varied 
problems. Serious compromises would have 
to be made in performance, convenience, and 


cost. 


The many Honeywell primary elements, in- 
struments, control systems, and final control 
elements constitute a uniquely complete fam- 
ily, covering practically the whole spectrum 
of industrial measurement and control. You 
can be sure that the combination selected 
for your job is recommended without bias, 
and with full consideration for every need of 


the application. 


Included are ElectroniK instruments for in- 
dicating, recording and controlling a host of 
variables, in circular and strip chart models; 
Tel-O-Set miniature indicators, recorders and 
controllers; Pyr-O-Vane millivoltmeter con- 
trollers; square root and linear flow meters; 
thermometers; pressure gauges. Electric and 
pneumatic control systems range from the 
simplest to the most complex, including fully 
automatic program control. Primary elements 
include thermocouples, thermometer bulbs, 
Radiamatic elements, pH assemblies, conduc- 
tivity cells, flow meter bodies and many 
others. For final control elements, there is a 








line. Whatever you need to measure or control 


to any accuracy 


full range of motorized and diaphragm oper- 
ated valves. Supplementing these are more 
than 7000 different non-indicating devices 
for controlling temperature, pressure, vacu- 
um and other conditions. 


“Building block” approach 


These are the building blocks of measure- 
ment and control. To combine them into 
systems custom-fitted to your process, 
Honeywell offers the know-how gained 
through years of experience in all branches of 
industry. Whether your process calls for a 
single instrument or a complete central con- 
trol panel, you can be sure of getting the peak 
in performance and value . . . and the advan- 
tages of a single responsibility for the entire 
installation . .. when you specify engineered 
instrumentation by Honeywell. 


W herever 


COMPLETE COVERAGE of industrial requirements for instrumentation is at your command in the Honeywell 
. with any of a variety of special features 


-«. vou'll find Honevwell instruments offer the most efficient solution 





ROUNDING UP TEMPERATURES, this Electronik recorder keeps 
operators in a New England station informed on heat balance 
conditions at eight selected points in the steam cycle. 


measurement counts... 


FlechioniK vecorders 


E.. ALL the vital measurements that are essential 
to power plant supervision, you'll get the most in 
performance with ElectroniK recorders. They have 
every feature that power engineers demand: 

They're versatile: the same basic, industry-proved 
instrument is supplied for measuring temperature, 
frequency, power, flow, pressure, pH and conduc- 
tivity. Single and multi-point models are available 
in a choice of printing speeds and chart speeds . . . 
readily equipped to operate signals and alarms. 
They're accurate: built of life-tested, service- 
proved components, such as hermetically sealed 
converters, high-torque balancing motors, and sim- 


plified amplifiers. They’re unaffected by vibration, 
atmospheric humidity or dust. They have earned a 
reputation for staying on the job week after week 

. month after month . . . without interruption. 
Behind these instruments stands the largest 
service organization of its kind, operating from 
more than 90 offices strategically located in the 
U.S., Canada, and throughout the world. Ask your 
local engineering representative for full facts .. . he 
is as near as your phone. 
MINNEAPOLIS-HONEYWELL REGULATOR CoO., 
Industrial Division, 4587 Wayne Ave., Philadel 
phia 44, Penna. 


@ REFERENCE DATA: Write for Catalog 90-2, ‘Supervisory Instruments for Power Generation.” 


Honeywell 


BROWN INSTRUMENTS 


PORLT WLLL 


Fists nn Control 
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Controlling the punch 


of mighty 
heavyweights...with 1 | 
U.S. Rainbow? V-Belts 


1 


A Complete Drive Service 
Multiple V-Belts 

F. H. P. Belts, Sheaves 

Flat Belting and Belting 
Special Purpose Belts 


Note the U.S. Rainbow V-Belts in multiple drive on 

these presses. The monster at the right has a capacity ial me 

of up to 3000 tons 
ry. 

Phese powerful presses, used for forming steel, exert tremendous 


forces. The V-Belts that transmit this power must be capable of han- 

dling great shock loads. The belts designed by United States Rubber 

Company for these presses have the right strength and dependability for 

the job. Each belt has the unique Equa-Tensil Cord Section that scien- 

tifically distributes the load to insure efficient pull with minimum 

stretch. Protective jackets increase the grip while keeping out dirt and 

“U.S.” Research perfects it... prolonging wear. For large or small drives, you can depend on the qual- 
“U.S.” Production builds it... ity of U.S. Rainbow V-Belts. Order from your jobber or contact any of 

U.S. Industry depends on it. the 25 “U.S.” District Sales Offices, or write to address below. 


UNITED STATES RUBBER COMPANY 
MECHANICAL GOODS DIVISION - ROCKEFELLER CENTER, NEW YORK 20, N. Y. 


Oil Field Specialties « Plastic Pipe and Fittings « Grinding Wheels « Packings « Tapes 


Hose «+ Belting « Expansion Joints « Rubber-to-metal Products « 
Mats and Matting 


Molded and Extruded Rubber and Plastic Products « Protective Linings and Coatings « Conductive Rubber « Adhesives « Roll Coverings « 
For more data circle 515 on Post Card 
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film type 
xchangers 


(Condensers—Coolers—Evaporators) 


Patent Nos. 1,935,270 - 2,057,597 - 2,424,441 


River water, well water or brackish water are 

all alike to this exchanger because it can be 
cleaned while in operation! The water distributing 
ferrules need only be removed successively for 

the cleaning brush or tool whereby the tubes receive 
additional water which sluices away the 

dislodged dirt. 


Vogt Film Type Exchangers are operating with 
real economy of first cost, operation and 
maintenance in power, petroleum, and chemical 
industries. They serve as Jacket Water Coolers, 
Feed Water Heaters, Hydrocarbon Evaporators, 
Sulphuric Acid Coolers, and Sulphur Dioxide 
Condensers, and can be designed to cool or heat 
any liquid and to condense or evaporate any fluid. 


TOP: Four units at Newton Falls, Obio 

Municipal plant cool water for diesel 

engines and 4 lubricating oil cooler. Bulletin HE-7 describes typical installe- 
tions of Vogt Film Type exchangers and 


- : is avai ki 
BOTTOM: Jacket Water Coolers serving is available upon request 
engines of 7,300 HP in the compression 

plant of a Western Oil Refinery. 


HENRY VOGT MACHINE CO., LOUISVILLE, KY. 


Branch Offices: NEW YORK, CHICAGO, CLEVELAND, DALLAS, PHILADELPHIA, 
ST. LOUIS, CHARLESTON, W. VA. 
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Gilt ANY WAY YOU LOOK AT IT... 


AMERICAN 


y v 
Loty Argh?’ 0IM. THERMOMETER 


——_. 


The American “Every Angle” Dial Thermometer is easy to 
install and turn to any position for accurate face-to-face read- 


ings. Specify the “Every Angle” indoor or outdoor design 
and this unbeatable feature combination is yours: 








DEPENDABLE ACCURACY. with tight-fitting gasket SPECIFICATIONS 


The “Every Angle” Ther- for weather-proof out- 

mometer is made of pre- door service; slip ring de- NON-CORROSIVE DIAL CASE: Non- 
cision-machined, non- sign for indoors. corrosive aluminum with smooth black 
corrosive materials and REINFORCED MOUNTING. finish. No protruding screw heads. Nickel 
— by — a Heavy-gauge swivelhinge plated brass cup houses coiled capillary 
sure S yrecisely Cé - ne 

brated cadiem uamiitad has a stainless on ning- oe “yea ; . 
standards to assure the pin Reinforced connection DIAL: 3142” diameter. White with black 
medi enities® vending in em it Na a figures. POINTER: Black, adjustable. FRONT: 
the upper third of the dial, mee oy hones ~ como ste Heavy plate glass. MOVEMENT: Bronze or 
where the graduations are servion life! ’ : , Stainless steel. BULB AND STEM: Stainless 
farthest apart. ; steel. SIZE CONNECTION: 1/2”, N.P.T. STEM- 
CONVENIENCE. Dial face EASY INSTALLATION. LENGTHS: 3”, 5-5/16”, 12”, 18” and 24”. 
“oe n° Socket connections have SEPARABLE SOCKETS: Bronze, carbon steel 
can be rotated 180° and compression-type bush- or stainless steel. 


tilted 180° ior accurate wg . 
ings. No costly jigs needed 
reading at the most con- connection easily STANDARD RANGES 
venient angle. welded to tanks or othe Fahrenheit 
WEATHER-PROOF DE- irregular -shaped equip- 60 to 20 30 to 300 
SIGN. Screw-type ring ment 20 to 120 100 to 300 
40 to 140 90 to 350 


Ask your Distributor to help you select the American “Every 30 to 180 190 to 390 
Angle’ Dial Thermometers with the proper temperature 20 to 220 260 to 450 
anges for your needs. Phone or write him today Centigrade 

0 to 100 40 to 150 











ity and dependability like Manning, Maxwell & Moore products. 


Rs YOUR INDUSTRIAL DISTRIBUTOR makes it his business to see that you get the 
@' best possible equipment. That’s why he handles only products of proved qual- 


MAXWELL A product of MANNING, MAXWELL & MOORE, INC. strRAtForD, CONNECTICUT 


Ml MAKERS OF ‘AMERICAN’ INDUSTRIAL INSTRUMENTS, ‘HANCOCK’ VALVES, ‘ASHCROFT’ GAUGES, ‘CONSOLIDATED’ 
M SAFETY AND RELIEF VALVES. BUILDERS OF “SHAW-BOX” CRANES, ‘BUDGIT’ AND 
ene LOAD LIFTER’ HOISTS AND OTHER LIFTING SPECIALTIES 


\ 
\ 
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Suggested ‘~ 


INDUCTION MOTOR BULLETINS 


Drip-proof and (/ — 100 hp........51B6210 
splash-proof 15 — 800 hp........51B7693 
(End-shield bearing) loo — 1750 hp 05B7542 


Totally-enclosed (1/, — 100 hp........51B7225 

fan- cooled 45 — 800 hp........51B7149 
(End-shield bearing) | 125 — 3000 hp....05B7150 
Two-pole — 900 hp and larger..........05B7550 
Large vertical aha ...05B7629 
Large pedestal-bearing ....05B7771 
Totally -enclosed water-cooled 05B7682 
Weather-protected, for outdoor use....05R7874 








ILE 





OF THREE 
TRIPLETS 


These three 1500-hp, 3580-rpm boiler feed pump motors 
are the first of three such sets due for installation at Cincin- 
nati Gas & Electric’s Walter C. Beckjord station, 


Large or small, the auxiliary drive motors for all three 
generating units at this new station will be Allis-Chalmers 
designed and built. The fact is, Cincinnati Gas & Electric 
learned thirty years ago that you can depend on A-C for re- 


liable power plant auxiliary drives. 


You can get auxiliary drive motors engineered to fit your 
requirements by calling in your A-C representative early in 
the planning stages. For design details, ask for the bulletins 


listed at the left. Allis-Chalmers, Milwaukee 1, Wisconsin. 
A.4058 


ALLIS-CHALMERS 
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Where CONTINUOUS FLOW AND 


Zurn LPD Duplex Gate-Type Strainers in common 
with other types provide continuous flow of liquids. 
These Strainers can be used for all liquids. Zurn 
Engineered LPD Strainers are designed to provide 
the answer to costly shut downs. 


DUPLEX GATE-TYPE 


*R- STRAINERS 


Free Floating Valve Disk, 
Hinged Cover with “C” 


Ce a ae 
valve access cover, insures 
against binding of valve 


Washer Closure and Mul- 
tiple Basket design facili- 
tates cleaning; permits 


operating mechanism , 
one mon operation. 


Zurn LPD Duplex Gote-Type 

Strainers can be used for all 

fluids. They permit high rotes 

of flow with remarkably low 

pressure drop and immeasur- 

ably improve the handling 
of fluids. 


Large open area ratio (6 to! 


lengthens cleaning cycle 

relative to conventional 

style 2). of 34, to l open 
area ratio strainers 


Angle Basket design permits 
Ue Lm mT) 
imizes pressure drop 


Operating Screw cannot be 
damaged by corrosion or 
foreign particles in the 
liquid on the inside or by 
physical damage on the 
outside of the strainer 








MAXIMUM CAPACITY are required, use 


DUPLEX GATE-TYPE 


*P. STRAINERS 


Design improved for placement of Multiple 
Catch-Baskets. This permits straight-through flow 
which minimizes pressure drop. Angle Basket 
design insures complete retention of strained par- 
ticles when basket is being removed for cleaning. 
One man can complete basket cleaning easily, 
rapidly and at low cost. Basic face-to-face and 
centerline-to-base dimensions are favorable for 
installation in minimum space. 

Like all other Zurn LPD Strainers, Duplex Gate- 
Type Strainers are held at close tolerances for mate- 
rials, shapes and dimensions assuring the utmost 
in strength and safety and continuous operation. 


Zurn LPD Strainers are widely used to protect 
close-tolerance control devices and delicate mecha- 
nisms, also to protect product purity. They make 
continuous production processes possible. Zurn 
Fluid Handling Engineers are available for con- 
sultation on your particular problem. Write or 
wire direct to factory. 


a. LURN mee. co. 


INDUSTRIAL DIVISION e¢ ERIE, PA.,U. S.A. 
in Canada: Canadian Zurn Engineering itd., Montreal 25, P. Q. 


There is a ZURN LPD Strainer for every fluid handling purpose 


i: 


Zurn LPD Duplex Strainer, Zurn LPD Sinlex Strainer 
Plug-Type. available in offset and 
straight-through types. 


Zurn LPD Strainer applications include 
fluid handling lines for lubricating and 
fuel oil, and oil during the refining 
process; a wide range of chemicals pro- 
duced and used by the various process 


Zurn Engineered Low Pressure Drop Strainers 
are patented and patents pending. 


Copyright 1953 





WRITE FOR ZURN LPD STRAINER 
DATA MANUAL NO. 952 


This Manual includes previously unpublished 


pressure drop data and gives useful, factual 
information on fluid handling. 





Zurn LPD “YY” Type Strainer Zurn LPD Sinlex Strainer, 
available in any cast mate- Multiple Basket Type, avoil- 
rial and for high pressures. able in several metals 
for high temperature 
installations. 


industries; public utility power plants; 
power stations; industrial plants; ships 
and high temperature installations. 
Zurn Fluid Handling Engineers are 
available for consultation. 


J.-A. ZURWN MFG. Co. 
Industrial Division, Erie, Pa., U.S.A. 


Please send me Zurn LPD Strainer Data Manual No, 952. 
Name 

Position 

Company 

Street 


City and State 


Please attach coupon to your business letterhead 
Dept. PE 
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DE LAVAL 


BARREL TYPE 
BOILER FEED PUMPS 


These two De Laval 1l-stage barrel type boiler feed 
pumps are now helping to produce power for the 
Point Steam Station of the Central 


Hudson Gas and Electric Corporation. Both pumps, 


Danskammer 


one of which is used for standby service, are sized 
for full boiler load and will deliver 1.400 gpm of 326F 
water against 2,155 psig discharge pressure. Two more 


same size De Laval pumps have already been ordered 


DE LAVAL 


LAVAL STEAM TURBINE COMPANY 
816 Nottingham Way, Trenton 2, New Jersey 


DE 


on the job at Danskammer Point 


a 


' 
‘ 
‘ 
‘ 
‘ 
4 


for the second main unit of the Danskammer Station. 

De Laval barrel type boiler feed pumps meet all 
the requirements of high pressure boiler feed service. 
They can be thrown on the line quickly without long 
preliminary warming up. They are not affected by 
sudden temperature changes. The distinctive De Laval 
design assures years of reliable service with minimum 


maintenance. 


Boiler keed Pumps 
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COCHRANE WATER CONDITIONING 
STARTS WHERE NATURE STOPS 





Cochrane Demineralizer Installation at Penn- 
sylvania Electric Co., Erie, Pa.— Gilbert 
Associates, Inc., Engineers, Reading, Pa. 


| 


@ To supply high quality water for boilers operating at 1250 
P.S.1.G. the Pennsylvania Electric Company installed a Cochrane 
Automatic Demineralizer in their Erie, Pa. Power Station. 





Designed for silica removal, this unit handles 400 GPM 
in preparing make-up for the boilers. 


Demineralization is one of many ‘“‘water problems’’ Cochrane’s 
engineers solve every day. Water softening, dealkalization, 

and deaeration are others—all complex—all requiring expert and 
specialized knowledge. Whether for process or boiler feed water 
Cochrane can supply the answer to your particular problem, 
backed by 90 years’ experience in solving industrial water 
conditioning problems. You'll be sure of unbiased 
recommendations because Cochrane designs and builds all types 
of water conditioning equipment. 


cochrane 


COPrPp. 3/23.N. 17th Street, Philadelphia 32, Pa. 


offices in 29 principal cities 


In Canada: Canadian General Electric Co., Ltd., Toronto 
In Mexico: Babcock & Wilcox de Mexico, S. A., Mexico City 
In Europe: Recuperation Thermique & Epuration, Paris 
. rn ’ ‘ »- F 
& I) a * y 1 * 
6) ts "lo tab tT " Ll Ve 
oA Ot CED Onl bette U ca oh & 
Hot Process Softeners « Deaerators ¢ Dealkalizers « Demineralizers « Reactors ¢ Continuous Blow-Off « Specialities « C-B Systems 
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They’re 
Harnessing 
Cyclomes..eee 


wn RE 


pe" 


FOUR CYCLONES AT 
HIS FINGER-TIPS... 


Two 400,000 lbs./hr 
ers fired by four cyclone 
furnaces are checked and 
controlled from this central 
control point. Republic sub 
panels on the control bench 
board are provided for trans 
ferring between automatic 
and manual operation. Also 
included are Republic bias 
ing sub-panels for adjusting 
coal-air ratio, primary 
secondary air, cyclone ratio 
and boiler rating 


boil 





SS 
—— 


~~ 


Si 
Az Ms amiaiincniieis 


@ At a major chemical plant, the 
first 100% cyclone-fired industrial 
power plant in the country is 
being controlled for maximum 
combustion efficiency by Republic 
combustion controls. The plant 
produces 800,000 lbs. of steam per 
hr. at 1250 psi and 830° F. Steam 
is supplied to both chemical proc- 
esses and to a 30,000 kw double- 


extraction turbine generator. 


This cyclone-fired plant serves as 
additional proof that Republic com- 
bustion control systems can be 
adapted for any type of fuel firing 


A 


COMBUSTION 
CONTROL 


There are Republic combustion con- 
trol systems for al! sizes and types 
of boilers, all arrangements of draft 
equipment and for all load condi- 
tions. There’s an experienced engi- 
neering staff* to help you get the 
combustion control system that best 
fits your needs. 


For full information, write for Data 
Book S-21 or contact your nearby 
Republic field engineer. 


For more than 37 years, Republic has 
specialized in the design and manufacture of 
combustion control systems for all sizes of 
power generating stations 


UWOUY 


\. oF 


REPUBLIC FLOW METERS G0. © 220 oWversey parkway cnicaco 47, wu01s 
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"12,000 H.P. Hours 
per Gallon 
with 
Sinclair 


RUBILENE* 


... SayS Leo D. Bradley, Manager 
Western Michigan Electric Co-operative, Scottville, Michigan 


“Our two Cooper Bessemer super-charged 1600 H.P. Model LS8T diesels 

deliver over 12,000 H.P. Hours per gallon of Sinclair RUBILENE H.D. Oil consumed,” 
says Leo D. Bradley. 

“We give much of the credit to the quality of this oil,” continues Mr. Bradley. 
“RUBILENE’ keeps our diesels exceptionally clean. Wear is kept at a minimum — the 
result is high efficiency ... low operating costs ...and low maintenance cost.” 

Sinclair Products Fave been used since the generating station first went into operation — 
12 years ago. The recommendations made by a Sinclair Lubrication Engineer at 

that time plus continuous counseling service and superior Sinclair Products 

have meant substantial savings for this co-operative. 

Perhaps a Sinclair Lubrication Engineer can help solve some of your lubrication 
problems. Phone your local Sinclair Representative or write to 

Sinclair Refining Company, 600 Fifth Avenue, New York 20, N. Y. 


SINCLAIR DIESEL LUBRICANTS 
prolong engine life 
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at 406° F. SZ", 


Mien fifty times, the calcium carbonate scale 


in the photo above might easily be mistaken for a DO YOU RECEIVE 
frosted window pane. It was formed at 250 p.s.i. in one 
of the Nalco Laboratories’ test boilers as a part of the “Melee ABSTRACTS’? 
continuing Nalco research program, aimed at keeping such 
“Nalco ABSTRACTS” is a quarterly 


publication containing abstracts of 
general and technical articles of 


scales out of your power plant equipment. 


Whether your feedwater and plant conditions produce 
interest to power plant engineers. If 


: 1 : de you, like most of us, find too little 
Nalco Representative has the proved solution for eliminat- time to read, "Nalco ABSTRACTS” can 
ing scale or corrosion from raw water inlet to and through be of real help in keeping you up-to- 
date on current developments. Your 
copies will be sent free upon request. 


this type of scale —or any of hundreds of others — your 


condensate return lines. . . permanently . . . economically. 
Check with him today — or write direct for fast action on 


your water treatment problems. 


NATIONAL ALUMINATE CORPORATION 


6222 W. 66th Place . Chicago 38, Illinois 
Canadian inquiries should be addressed to 
Alchem Limited, Burlington, Ontario 





SYSTEM...Serving Industry through Practical Applied Science 
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Helpful Bulletins 


THE ANSWERS to many of your operating and maintenance problems are found 
in these new and recently revised catalogs and bulletins. Circle item numbers 
of all catalogs wanted on the postage-free card below, detach and mail 


ELECTRICAL 


Protected Motors — 

0 describes weather- 

motors of 250 hp and larger. 

ven . 
+ be see i rpm is 


included. General tric Co. 


silver contacts and mounting flexibility. 
Twelve-pp Bulletin 504 describes design 
features and uses of magnetic motor start- 
ers available in remote control, local cor- 
trol and selector switch control forms. 
Federal Electric Products Co. 


See RAS UR anal toelien an 
teen-pp gives informa on 
electronic aig regulators, and also 
presents newly introduced electronic fre- 
uency These instruments are 
i to convert 60-cycle line to regu 

lated 400-cycle or ted 50/60 cy 


104 Power Packs — Eight-pp Bulle- 
tin GEA-5928 presents company’s In- 
ductrol Power Packs for a-c kghting and 
wer service up to 112.5 kva, 600 v and 
w. Explains why voltage should be 
regulated and the advantages 


tion. 


105 Insulation Tem ture-Re- 
sistance — Technical Publication 21T4, 
16 pp, is an article on temperature-resist- 
ance characteristics of electrical insulation. 
Complete with tables and graphs, gives 
general information on variations in tem- 
perature characteristics, composite nature 
of electrical insulation, and practicability 
of temperature compensation. Other chap- 
ters dea] with determining insulation con- 
stants for temperature correction factors, 
i | . . . and 


tric absorption a 
practical method of obtaining insulation 
temperature. James G. Biddle Co. 
106 Wire Data at Your Fingertips 
— Now available to qualified en- 
gineers is a pocket-size wiring data and 
Selah compete SF Gens Seana 
volving power cable, flexible cord, fixture 
and motor wiring. Information incorpo- 
rated includes curren ing capacities, 
circular-mil areas for a range of wire 
sizes; voltage drop data; conduit size re- 
quirements. Also covers weights of bars, 

wires. Please give your 
> See eae i 
tfield Wire & le Co. 
VALVES, PIPING, 
107 Valve Selection Guide — Cata- 
log 352A, 44 pp, liste needle, globe, plug, 


check and relief valves, also gage protec- 
tors, and snubbers, b and special 
poe 9 ow a ag whore daphne eon 
metals, including brass, bronze, s 

i SY, SOE 50 Oe Sage 
strumentation, ing industries, hy- 
irauli " hedaaaiie sla} and. other ap- 
——e ee of Se se we 
shown, conga reststene 
. Republic Mfg. Co. 


108 Remote Control of Valves — 
i pp Bulletin 528 gives valuable in- 
formation for selecting the correct size 
flexible shaft for the remote control of any 
valve, illustrating typi connections. 
Stresses advantages of flexible shafti 
and i installation instructions, fu 
design data. Stow Mfg. Co. 


109 For Underground Piping — 
An insulation specially designed for 


—- iping is the subject of this 
pp illustrated in. Stresses perma- 
nence, aw extra protection and 
other features of this lightweight insulating 
concrete. Illustrates typica) conduit ar- 
rangements, discusses provision for ex- 
——- , te-insulation of existing conduits. 
neludes heat loss tables. Zonolite Co. 


110 Duplex Strainers — Bulletin 
200, 8 BP, describes and pictures com- 
pany’s Flo duplex strainers for clear- 


-- Title 
BO rere re ree 
213 214 215 216 217 218 219 220 221 222 223 224 
225 226 227 228 229 230 231 232 233 234 225 236 


201 202 20% 204 205 206 207 208 209 210 211 212 


ing liquids of objectionable solids and for 
use on either suction or pressure hav- 


ing a continuous flow. Various types of 
these double-basket strainers are pre- 
sented, along with information on straimer 
baskets. ce | data and pressure drop 
tables provided. Sheffler-Grose Co. 


INSTRUMENTS AND CONTROLS 


111 Industrial Controls — Catalog 

8305, 84 pp, describes and illustrates non- 

indicating anes, electronic and pneu- 

matic controllers for temperature, 

and humidity; aleo electric 
relays. Indexed and 


valves, switches 
catalog provides 


compiled for easy use, 
specifications, dimension dra ~~ ~< 
dustrial Div., Minneapolis-Honeywell 
Regulator Co. 

112 Metering and Control Equip- 
ment — Sixteen-pp Bulletin 18 is a com- 
prehensive catalog off 

company’s meters, con 

engineering services. It is wri 

gineers in power plants, public utilities 
and process plants. Fifteen measured vari- 
ables common to and 

tions form the 
ate ing and control 
specifications, and detai 

erences included. Bailey Meter Co. 


113 Electronic Feedwater Control 
stems for the electronic regu- 
lation of boiler feedwater are Fe mig 
‘ores 1 Then i or yee og 
, inc mn 
two-element, and three-element ¥ 
Applications for each type are , and 
descriptions of the flow measuring, receiv- 
ing, level i rey by, unit 
and valve are incl The Hays Corp.{g 


237 238 239 240 241 242 243 244 245 246 247 248 
249 250 251 252 253 254 255 256 257 258 259 260 
261 262 263 264 265 266 267 268 269 270 271 272 
273 274 275 276 277 278 279 280 281 282 283 284 


297 298 299 300 301 302 303 304 305 306 307 308 


285 286 287 288 289 290 291 292 293 294 295 296 





(If you prefer delivery at home, give home address, too) 
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101 102 103 104 105 106 


107 108 109 110 111 112 


529 530 531 532 533 534 535 536 537 538 539 540 541 542 
548 549 550 551 552 553 554 555 556 557 558 559 560 561 562 563 
571 572 573 574 575 576 577 578 579 580 581 582 583 584 
590 591 592 593 594 595 596 597 598 599 600 601 602 603 604 605 


508 509 510 511 512 513 514 515 516 517 518 519 520 521 


507 
5 


27 
9 


506 
56 


149 150 151 152 153 154 


143 144 145 146 147 148 


119 120 121 122 123 124 
125 126 127 128 129 130 
133 132 133 134 135 136 


137 138 139 140 141 142 


113 114 115 116 117 118 
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Card void in 6 months 


turers send me without 
ebligation information or 
bulletins indicated by the 
numbers circled below. 





Advertised Products and Services (See key number appearing on each ad.) 


13 1415 
16 17 18 
19 20 21 
22 23 24 
25 26 27 
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Use this space to ask for tear 


sheets and other information. 





115 improved Tachometer — Bul- 
letin 751 announces a new hand 
tachometer with 


116 Adequate Protection? — 
{llustrated 1 booklet tells how to 
determine current actuated 














of 
both propeller fan and blower type units 
with aa capacities ranging from = 
fehating, vetietianead toctiodareg 
or ven 
with or without ductwork. Dravo Corp. 
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PISTONS PUL 


e All rings wer 
e No carbon in rin 


e All original rings 
original grooves 
geRings should last at least 10,000 more hours 
. Mexia cylinder wear was 004 at top, 
902 a m. 
ei 


ol CHANGE AT bosch j 


e No oil added to crankcose Bey 3 


e Power cylinders fed at rate © 
per minute 


e Main bearing, rod bearings show 
very little weer 


e Average K.W. per gallon of fuel is 


13.5 @ 60°% load factor 


Superintendent, 
Bessemer Light Utility 


- ~ 


“ay 


CITIES @ SERVICE 


QUAL 
ITY 
PETROLEUM PR 
Ts 
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Now Available » + TELEVISION 


OF YARWAY FLAT GLASS GAGES 
WITH RCA INDUSTRIAL TV 


RCA Industrial Television is now available for 
televising at a distance, boiler water level read- 
ings as indicated on Yarway Flat Glass Water 
Gages. 

Yarway’s broad experience in boiler water 
level indication, and RCA’s leadership in the 
field of television, have been combined to give 
modern power plants “‘live’’ readings at any 
location in the plant. 

This optional TV feature extends the already 
wide application of Yarway Gages in the steam 
power field. It is another of recent Yarway devel- 
opments aimed at more accurate, more depend- 
able, less costly water gage service. 

Such features as the new separated design with 
interconnecting expansion loops, Type ‘‘M”’ Illum- 
inator that causes the meniscus to shine like a 
star, the use of tie-bar-type water columns, Yarway 
Welbond gage valves, and Yarway Pressure-sealed 
“floatingassembly”’ gage glass inserts make Yarway 
gages the modern gages for modern plants. 

Your Yarway engineer will be glad to tell you 
about the new television feature, as well as the 
other Yarway advantages, or if you’d rather first 
have a descriptive bulletin, ask for Bulletin 
WG-1811-TV. 


YARNALL-WARING COMPANY 
114 Mermaid Avenue, Philadelphia 18, Pa. 
BRANCH OFFICES IN PRINCIPAL CITIES 


 @ Yarway Flat Glass Gage of j a 
the new “separated design 
is televised by compact, light ® 
weight RCA Industrial Tele 


vision Camera shock mounted 
on a special base, on which 
iuminators may be installed 
The RCA monitor unit can be 
installed on the operating 
foom panel or at any other 
desired location 
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For precise reproduction of remote readings—for 
easy viewing of operations that are now too 
difficult to watch— RCA introduces sharp-focus, 
high-definition industrial television. 

The RCA Vidicon camera tube packs a maxi- 
mum of image resolution into its lightweight, 
heavy-duty TV chain. The Vidicon tube—only 
6” long by 1” in diameter— operates on the same 
scanning principal as commercial television— 
provides a clear, crisp picture that you can trust 
for accuracy. 

FITS ANYWHERE—OPERATES ANYWHERE 
Because of its small size— because there are only 
two units in a complete RCA Industrial TV 
chain—RCA Industrial TV can be used practi- 


cally anywhere. @ RCA Industrial TV monitor 
“ ; can be panel-mounted. Single 
Typical power applications for RCA Industrial cable connects monitor to cam 

era. Power supply 110 volts 


relevision include: remote viewing of water level ee ee 60-cycle AC 
gages and meters; observation of internal 
furnace conditions; and smoke control. 


@ The following field-tested accessories — i © ACA industries TV: Comore 
Furnace water-cooled lenses Outdoor weather-proofed housings d ? weighs only 7% pounds, meas 


ures 3 « 5” « 10”. Oncecamera 
is set in place, all adjustments 
canbe made from face of monitor 


Automatic iris control Remote panning 
Shock-proof mounts Industrial auxiliary viewers 


—make RCA Industrial TV practicable indoors 
or outdoors in high or low ambient temperatures. 


FOR INFORMATION write RCA Engineering 
Products Dept., Camden, New Jersey. 


Industrial Products 


RADIO CORPOR 


ENGINEERING PRODUCTS & 


In Canada: RCA VICTOR Company 
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Which of over sit 


iners is the one for YOUR job? 


THREE “MUSTS” FOR GOOD 
\ PIPING PRACTICE... | 


— 


| . Forprotection of control valves. 


WHICH WILL GIVE COMPLETE 
PROTECTION AT LOWEST COST? 


Just considering strainer body material and screen specifications 





alone, there are over 150 standard combinations of ‘‘Y”’ type Leslie 


2. Sestadion of pumps, turbines strainers. Each is engineered to do specific jobs under specific 


and process equipment. 


oo “a pipeline strainer application.* 
i Then, with the myriad of pipe sizes and end connections, it’s 


apparent that picking the right strainer to protect valuable equip- 
ment exposed to flow is nol a “pin-the-tail-on-the-donkey”’ task. 


! ] *There are standard units for pressures to 2500 psi; temperatures to 1050° F; 
aoas semi-steel, cast bronze, cast steel and cast alloy Steel; screwed, flanged, welding 


conditions . . . there’s a “Leslie’’ for any industrial or marine 





or ring-type ends; sizes from 14” to 1”. 





(@) 
| RESERVE YOUR FREE COPY OF 12 PAGE BULLETIN 5308 


9 
—). For superfine cleaning of air, 
steam and liquid flows, Leslie | soon to be released, showing strainer dimensions, pressure drop 


“Poromet” filters trap particles charts and pressure-temperature limit tables. Reserve your copy 
down to .0O1". today. Write LESLIE CO., 301 Grant Ave., Lyndhurst, N. J. 





“ 


It costs no more... renee 
to get the right equipment for the right job. 
In fact, it costs less. It will pay to call your 
Leslie Engineer before specifying strainers. . . 

MARK 
or any pressure, temperature or level control 
equipment. He’s listed in the classified tele- 

PRINTED phone directory in principal cities—under THE FIRST NAME IN PRESSURE, 


IN U.B.A,. , ” ” 
2430 “Valves” or “Regulators. TEMPERATURE AND LEVEL CONTROLS 
Since 1900 





LESLIE CO., 301 Grant Avenue, Lyndhurst, New Jersey 
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14 TONS AT A TIME 


70 tons of coal stockpiled in 5 passes by 
Allis-Chalmers HD-20 Tractor with Special Coal Blade 


‘OAL is brought to the power plant of a large 

northern Indiana industrial plant by rail. 

Cars are dumped over hoppers and coal not needed 
immediately at the plant is stockpiled. 

As this coal flows from the stacker it is dozed 
out over the stockpile by an Aliis-Chalmers HD-20 
Tractor equipped with specially designed Baker 
coal blade. The coal from 70-ton cars is moved 
150 to 200 ft. in five passes, coal from two 50-ton 
cars takes seven passes — an average of 14 tons 
at a pass. 


Tractor Compacts Coal 
The coal is well compacted to help prevent spon- 
taneous combustion, through the repeated trips of 


Big Allis-Chalmers HD-20 Tractor has 175-hp. diesel, weighs 25 tons 
complete with blade. Baker coal blade has extra, 56-in. height and 
14-ft. length, plus boxed-in ends that help carry 15 to 20 percent larger 
load than regular blade. 


the heavy tractor over the stockpile. Complete 
with blade, the unit weighs approximately 25 
tons — enough to tightly pack the horizontal lay- 
ers of coal and eliminate the flues that often lead 
to burning. 

With a 175-hp. diesel engine, the tractor has 
plenty of power for moving big loads. A hydraulic 
torque converter drive multiplies torque up to 
four and a half times where needed to start the 
load of coal, then automatically accelerates to the 
highest traveling speed that conditions permit. 


Has Hydraulic Steering 


Convenience of operating and servicing the HD-20 
Tractor also contributes to its high over-all out- 
put. Hydraulic control permits steering with the 
touch of a finger. Other operator conveniences 
include comfortable seats, clean platform and 
excellent visibility. For simplified repair, major 
tractor assemblies are easily removed without dis- 
turbing adjacent parts. Truck wheels, idlers and 
support rollers need be lubricated but once in 1,000 
hr. There are no lubrication fittings under tractor. 

Additional information about this HD-20 Trac- 
tor and coal blade — or about the three other 
Allis-Chalmers tractors, tractor shovels, scrapers 
and motor scrapers for stockpiling coal — can be 
obtained from an Allis-Chalmers dealer or direct 
from the company. 


ALLIS-CHALMERS 





Equpment Ylows 


SUMMARIZED HERE are new products and improved ones 
ments of leading manufacturers who will gladly supply further information at no 
cost. You may use the no-obligation, postage-free cards on pages 35 and 113 for 
your request. Just circle the numbers of the items you'd like to know more about 


1—ELECTRONIC “PACKAGES” 


For controlling and recording; de- 

signed for quick, accurate response 
These two new “packages’’ are built 
around basic components of company’s 
all-electronic Autronic system. A record- 
ing package is composed of the Type 
P2T pressure primary element trans- 
mitter, the Type A2R recorder and a 
constant voltage transformer. A con- 
trolling and recording package includes 
these items as well as a Type A3C con- 
troller with proportional band and auto- 
matic reset, manual control and power 
relay. Continuously adjustable ranges 
and spans of the equipment are: 0-40 to 
0-200 psi; 0-200 to 0-1000 psi; and 
0-1000 to 0-5000 psi. Ranges are ad- 
justable to a 50 percent zero suppression 
of the actual span setting. 

In addition to instantaneous response, 
manufacturer says these systems offer 
unrestricted location of the various 
units, adaptability to many process re- 
quirements and interchangeability of 
components without recalibration. Ini- 
tial cost is said to be low and mainte- 
nance simple. The Swartwout Co. 


2—ADJUSTABLE PROTRACTOR 


Made of clear plastic; costs littie 

and does a lot of drafting jobs 
The Tractograf is called a miniature 
drafting machine in itself. According to 
manufacturer, any number of angles, 
from zero to 180 deg, can be drawn in- 
stantly without turning, sliding or mov- 
ing the protractor out of position. You 
simply swing the upper rule arm to the 


See 


desired angle and lock the adjustment 
knob. A magnifier, built-in over the 
registration mark, gives clear, hairline 
adjustment. Also contributing to easy 
reading is the white dial, and the 180- 
deg are calibrated in sharply defined 1- 
and 5-deg divisions. 

Frequently-needed mathematical for- 
mulae are printed on the reverse side of 
the dial, and there’s a handy 5-in. rule 
on the lower arm. The Tractograf is 
2-in. wide, 7-in. long when set at zero. 
Its price is listed at less than $2.00. 
Way-Mace Mfg. Co. 


3—HUMIDITY CONTRO: 


For air conditioning system, is de- 

signed for accuracy, dependability 
This instrument offers a means of con- 
trolling moisture content or relative 
humidity in air conditioning without the 
need for a moisture sensitive element to 
determine humidity, it is explained. The 


42 


recent develop- 


instrument is applied to company’s 
method of air conditioning in which air 
is dehumidified by a liquid absorbent. 

As the air conditioner removes mois- 
ture from the air stream passing through 
it, the absorbent liquid becomes diluted, 
and is continuously reconcentrated to 
the boiling point of the mixture of ab- 
sorbent liquid and water. Based on this 
principle, the new instrument consists 
of a tube with a heating element. A sam- 
ple of the reconcentrated liquid on its 
return flow to the air conditioner con- 
tinuously enters this tube and is heated 
to boiling point. A thermostat with its 
sensing element in the tube is set at the 
boiling point desired. The thermostat 
operates the concentrator unit to furnish 
a greater or less concentration of the 
absorbent, as called for by the thermo- 
stat setting. Niagara Blower Co. 


4—" JET” PUMP 


For handling the condensate drain- 
age in steam process plants 
According to manufacturer, the ability 
of this jet unit to handle condensate, 
gases and entrained air at high speed, 
temperature and pressure in a closed cir- 
cuit affords higher latent heat transfer 
to the product and substantial savings of 
Btu's. Substantial increases in quantity, 
better quality control with less time and 
waste are reported in many industries, 
as well as fuel savings of 15 per cent. 
Publication 3250 gives details on the jet 

pump. Cochrane Corp. 


5—FLAW FINDING KIT 


Is portable unit for on-the-spot in- 
spection for metal soundness 
Although it holds enough materials for 
many inspections, the new all-metal 
Dy-Chek Flaw Location Kit can be 
carried in one hand. Its contents include 
a pint of dye penetrant and two of dye 
remover, two developer pressure spray 
containers, a pint of developer (for use 
where compressed air is available), three 
brushes, magnifying glass, shaker of 

hand soap and instructions for use. 
Dy-Chek materials are used in the 
field much the same as in the plant. The 
procedure includes pre-cleaning of the 
part or area with the dye remover, ap- 
plying the liquid penetrant, removing 
the excess with dye remover and rinsing 
with water (where water is available), 
and spraying on the developer. The 


developer dries quickly pulling the hid- 
den red penetrant to the surface at 
locations where flaws exist. Cracks ap- 
pear as red lines and porosity is indi- 
cated by red dots. Depth of defects is 
indicated by richness and speed of 
bleed-back. Turco Products, Inc. 


6—SPRAY-TYPE FOAM MAKER 


For protection of medium-sized 

petroleum and chemical hazards 
Designed to generate the foam right at 
the hazard, this foam maker has a cone- 
shaped spray head which discharges in 
an even pattern. It is intended for use in 
fixed systems, singly or in multiples, 
indoors or out, with the spray unit lo- 
cated at least 4 ft above the hazard to 
obtain full discharge coverage. How the 
blanketing foam acts to put out a trans- 
former insulating oil fire is shown in the 
photos. The foam maker is also sug- 
gested for protecting pump rooms, load- 


, Ree! 


ing docks, drain boards and sumps. 

The foam maker and spray unit is 
about 15-in. long, 2!-in. wide. A mix- 
ture of water and foam compound is 
supplied to the foam maker under pres- 
sure. The foam is formed mechanically, 
expanding many times its original vol- 
ume, and is carried to the spray unit for 
discharge. Company points out that 
these devices are approved for use with 
water discharge alone, and that water 
will not adversely affect the foam al- 
ready deposited. Two capacities are 
available: one has water rates of 22 
gpm at 30 psi and 40 gpm at 100 psi; 
the other, 33 gpm at 30 psi and 60 gpm 
at 100 psi. Pyrene Mfg. Co. 


7—GAGE PROTECTOR 


And pressure gage snubber, serve 

to prevent ruin of pressure gages 
Two new devices designed to protect 
pressure gages include a gage protector 
which automatically shuts off the pres- 
sure line when it exceeds the capacity of 
the gage, and a self-cleaning pressure 
gage snubber. The protector units are 
available for standard gages from 15 to 
5000 psi. When line pressure drops below 
cutout pressure the valve opens auto- 
matically. The snubber is available for 
three types of service: heavy and light 
fluids and gases. It dampens pressure 
fluctuations so there is no damaging 
effect from fluid hammer, chatter check 
valves or pump pulsations, manufac- 
turer explains. Republic Mfg. Co. 


8—ORIFICE METER 


Offers continuous boiler blow-off 

without excessive heat waste 
The new Orifice Meter is designed to 
continuously remove a high percentage 
of the foreign solids present in all waters 
and tending to accumulate in boilers due 
to the evaporative process. The meter is 
said to maintain this accumulation ef- 
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At The Great Western Sugar Company, Longmont, 
Colorado, plant, with Crane Iron Body Wedge Gate 
Valves on suction and discharge lines of juice pumps. 


THE CASE HISTORY THE VALVE 


Originally the Crane valves were installed on belt-driven Here is today’s model of these 
pumps when the plant was built in 1903. In 1952, the “50-year service record’’ 
old pumps were replaced. Nearly all the Crane valves Crane 125-pound iron wedge 
were found in good condition and put right back in serv- gates. Still made to the most 
ice on the new pumps. rigid quality standards, these 
It’s no easy job these Crane 6 and 8-inch, 125-pound modern valves keep building 
brass-trimmed gate valves have been doing since 1903. unusual performance records 
The plant operates on 80-day continuous beet sugar cam- in every industry. They come 
paigns. In spite of intermittent operation, and with peri- in patterns for every need. 
odic routine maintenance only, the Crane valves never See your Crane Catalog or 
fail to operate freely, smoothly, and seat tightly. For your Crane Representative. 
50 years they have assured dependable, positive flow 
control in event of pump failure —and they’re still doing it. 
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ficiently, yet economically, at a safe 
level below the critical point at which 
wet steam and priming develop. 

According to manufacturer, the Orifice 
Meter is designed to provide just the 
right rate of flow required for every type 
of boiler regardless of water condition or 
evaporative capacity. Connected at the 
surface, the flow control unit continu- 
ously drains the proper amount of water 
from the area of greatest concentra- 
tion of impurities. It is credited with 
affording worthwhile savings by elimi- 
nating unnecessary waste of fuel and 
water 

Heart of the system is the orifice plate 
with its 17 calibrated orifices. These 
openings are graduated in size to permit 
selection of the proper orifice for the 
operating condition likely to be en- 
countered. The desired orifice can be 
readily brought into the line of flow, 
making it possible to change or regulate 
the flow as required. Company says this 
meter is engineered to combat the exces- 
sive wear commonly associated with 
Boiler blow-off service. Madden Corp. 


9—LEVEL INDICATORS 


Are easier to read because of new 
type face and cover plate 

In the new Yarway Remote Liquid Level 
Indicators the raised, transparent face 
permits the indicator arm to be extended 
under the cover to 

a position where 

it can be viewed 

from the side as 

well as from the 

front. This im- 

proved visibility 

makes it possible 

to check boiler wa- 

ter levels or other 

liquid levels from 

almost any loca- 

tion in the control 

room or wherever 

the indicator may 

be installed. The 

indicating mecha- 

nism is operated 

by the boiler water 

itself. These indicators are of the mano- 
metric type, with automatic tempera- 
ture compensation. Yarnall-Waring Co. 





You may use the post 
cards on pages 35 and 
113 to ask for further 
information on any of 
these new products 











11—CONDENSATE PUMP 


Is designed to offer high capacity 

at low cost; requires no pit 
Even though the return pipes are as low 
as 1 ft above the floor, this condensate 
pump does not require a pit, says its 
manufacturer, and it handles 8000 sq ft 
of radiation at 20 psi. It contains an all 
bronze centrifugal pump and flexible 
couplings which isolate the pump from 
the motor and piping to prevent pipe 
cramp, misalignment, wear and noise. 
Power is supplied by a 4 hp 115 v, 
single phase motor mounted on a drip- 
lip, heavy structural steel base with a 
|, ips drain. The unit is said to have a 
large capacity safety factor providing 
fora l to3 “on-off”’ « ane cycle with 
tight traps; and to be built for long serv- 
ice. Walter H. Eagan Co., Ine. 


12—PROCESS CONTROL 


is designed to eliminate distance 

factors and reduce time lag 
The American Electronic Process Con- 
trol System is described as a complete 
electronic system utilizing advantages of 
electric and electronic transmission of 
measurement and operational signals. 
Manufacturer says the system is a highly 
efficient means of measuring and con- 
trolling temperature, pressure, differen- 
tial pressure, liquid level and flow; also 
that there is virtually no lag in the trans- 
mission signal. Because of the dependa- 
bility and accuracy of the simple d-c 
signal, controllers can be installed in the 
control room regardless of the distance 
from the process area, it is stated, and 
stability is so high that narrower propor- 
tional bands can be used. Control com- 
ponents are standardized for inter- 
changeability at the panel. Manning, 
Maxwell & Moore, Inc. 





1O—WATER TUBE STEAM GENERATORS 


Ready to install; embody advance features of packaged construction 


These new water-tube steam generators 
are built for automatic firing with oil, 
gas or stoker coal. They are available in 
nine sizes with capacities ranging from 
5300 to 33,000 lb of steam per hour and 
for pressures to 400 psi. Incorporating 
the “A” type of construction for quick 
steaming, the tube layout utilized is de- 
signed to protect the steam drum from 
direct impingement. The large steam 


drum provides ample steam releasing 
surface, and internal steam separator is 
provided to assure dry steam delivery. 
Water wall tubes are fed uniformly 
through the adequate lower drums, 
which are of uniform diameter thrcugh- 
out their entire length. Ample hydro- 
static head assures rapid circulation and 
immediate response to fluctuating load 
demands, it is noted. -* 

A multiple fan induced draft system 
is incorporated for cleaner, quieter oper- 
ation and to insure purging of the com- 
bustion chamber before and after firing. 
Dual induced draft fans and divided 
second pass afford flexibility of firing 
range. Shutting down either fan acts 
to permit operation at lower firing 
rates than generally considered practical. 

The new generators are shipped ready 
for operation. Built on a structural steel 
base, they require no special foundation. 
Re fractory, insulation, burner, controls, 
inter-connecting piping and wiring are 
installed at the factory. Units can be 
furnished for permanent outdoor use. 
Superior Combustion Industries, Inc. 


13—IMPROVED ELECTRICAL TAPE 


Plastic with pressure sensitive com- 

pound, of high dielectric strength 
A new member of this company’s Bull 
Dog line of tapes, this new plastic prod- 
uct is claimed to resist weather, cor- 
rosive chemicals, water, oils and abra- 
sion. It is thin and said to have good 


adhesive qualities and conform to irregu- 
lar surfaces. Its dielectric strength is 
announced as averaging over 1000 v per 
mil of thickness. The tape comes in 60- 
and 20-ft rolls in *4-in. widths, and in a 
12!.-ft roll in !s-in. width. Manufac- 
turer predicts that this product will 
replace many conventional types of fric- 
tion tape and splicing compounds now 
being used for insulation on wires. Bos- 
ton Woven Hose & Rubber Co. 


14—MiINIATURE INDICATOR 


Features built-in alarm devices, 
convenience of installation 
The new Ratographic Miniature Indi- 
cator, for mounting in either graphic or 
conventional panels, has a total scale 
length of 5%4 in., calibrated from 0 to 
100. The scale, mounted on a rotating 


drum, is positioned by a pneumatic sig- 


nal from any remotely-located primary 
or secondary instrument. 

A feature of the indicator is the variety 
of alarms and operating guides that can 
be incorporated. Combinations of visual 
and audible alarms are available to keep 
a continuous check on the measured 
variable and warn the operator when it is 
outside required operating limits. 

The indicator is pneumatically oper- 
ated, with full scale travel obtained be- 
tween 3 and 15 psi on st: andard a Is. 
The compact indic: ator is 5%¢ in. high, 
25< in. wide and 7%4 in. deep. It can be 
removed from the panel simply by pull- 
ing it from its case, since electrical and 
pneumatic connections are plug-in type. 
Fischer & Porter Co. 


15—PORTABLE DIGGER 


Is lightweight, economical unit built 

for one-man operation 
The Hole-A-Minit digs holes ranging 
from 4 to 11 in. in diameter up to 6-ft 
deep, and on one model a shaft extension 
is practical for digging beyond that 
depth. The tool can be used for digging 
post holes or in installing or repairing 
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Flanged 
Connections 


Screwed 
Connections 


No. 515 Armstrong “ 
trap operating at 875 
psig, 9IOF at West Texas 
Utilities Co. Lake Pauline Plant 
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Socket Weld 
Connections 


» lt pays to use 


ARMSTRONG FORGED STEEL STEAM TRAPS 


Because: 


1. They provide dependable automatic drainage of con- 
densate and boiler carryover for protection of valves, 
turbines and other equipment. 


2. They have been thoroughly proved in use in important 
power plants all over the world. 


3. Armstrong has built thousands of them since 1929 and 
has the experience necessary to insure safe design and 
application. In fact, Armstrong pioneered the develop- 
ment and application of traps for high pressures and has 
continuously kept pace with the trend to higher pres- 
sure plants. 


4. Generous margins of safety are provided, not only in the 
forged bodies and caps, but in the power provided for 
opening the valve and in bucket buoyancy for closing the 
valve. There is no steam waste and no failure to open. 


5. The quality is unsurpassed—chrome steel valve and 
seat are hardened, ground and lapped; other working 


K Many plants, particularly refineries and chemical 
processing plants use Armstrong forged steel traps 
at 250 Ibs., or less, pressure to secure the advan- 
tages of all-steel fittings and freedom from 

damage in event of fire or explosion. 


parts are stainless; bodies, caps and bolts and nuts are of 
materials approved for pressures involved. 


6. The cost is moderate —first cost because of quantity pro- 
duction, long run cost because of low maintenance. 


7. They are guaranteed to give complete satisfaction. Your 
local Armstrong Representative is fully qualified to dis- 
cuss your forged steel trap applications and to answer 
your questions. Give him a call, or write: 


ARMSTRONG MACHINE WORKS 
810 Maple Street, Three Rivers, Michigan 


FOR COMPLETE 
INFORMATION 


Send for the new 44-page Steam 
Trap Book — includes physical data 
and list prices, service pressure 
rating tables, list of materials and 
other data pertinent to forged steel 
traps plus information on cast traps 
and trap selection, installation and 
maintenance for all condensate 
drainage jobs. Free an request ~ 
no obligation, 


ARMSTRONG STEAM TRAPS 
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wires. It can be used in remote locations 
with 1 to 2 kw portable field generators, 
and is declared practical for drilling at 
any angle in hard or soft earth or shale. 
Company says this digger won't bend or 
break or throw the operator when ob- 
structions are encountered its hard- 
ened carbon steel blades chew up softer 
shale and ride above large rocks. 

All models operate with any air drill 
equipped with standard Jacobs chuck or 
with a '»-in. or larger electric drill 
rated at 500 rpm or less, 7 amp or more. 
Hole-A-Minits are priced from $14.95 to 
$53.50. Eugene John Freeman & Co. 


16—CONDUIT SYSTEM 


Large diameter; for protecting un- 

derground piping, utility services 
Designed to meet service tunnel require- 
ments of industrial plants, institutions 
and municipalities, the Utilidor System 
is prefabricated to job requirements with 





distribution piping for steam, conden- 
sate, water lines, fire lines or process 
purposes all in place and insulated where 
required ialelion traps, valves and 
expansion devices. Provision may also be 
made for electrical and communication 
cables, ceiling lights. Utilidors are shipped 
in units about 21-ft long with simple 
joint connections and fittings prefabri- 
cated to fit into the conduit runs. 

The heavy gage housing is corrugated 
ingot iron conduit, hot-dip galvanized 
and treated with protective coatings. 
Conduit diameters range from 36 to 84 
in. The Rie-Wil Co 


17 —TURBINE-TYPE PUMPS 


In close-coupled design permitting 

@ compact pump-motor assembly 
A line of Apeo V-Type Close-Coupled 
Pumps with mechanical seals is an- 
nounced as available in 3 to 30 gpm 
capacities and heads to 250 ft. They are 
available with self priming features 
where desired. 

Company points out that because 
pump and motor shaft are integral, 
coupling noise and misalignment trou- 
bles are avoided. Four different positions 
for suction and discharge position afford 
installation flexibility. Cover, inner ring 
and impeller are the only wearing parts 
in the pump, and are made of bronze for 





resistance to corrosion. Because they 
handle vapor entrapped in liquid with- 
out losing prime, they will not vapor 
bind, it is stated. Aurora Pump Co. 


18—DESSICANT 

Developed for eliminating moisture 

from refrigerating systems 
An-Drite is described as a new moisture 
absorbent material; it will be used in a 
new drier, the T-Flo, so named because 
of its resemblance to the letter “T.”’ 
An-Drite and the T-Flo Drier are pre- 
dicted to have important implications, 
not only for users of refrigeration, but 
for industries in which excessive mois- 
ture affects machine performance. 

The T-Flo Drier embodies a new de- 
sign principle, and due to interchange- 
ability of all size driers and connectors, 
is said to be easily installed and replaced. 
Connectors do not have to be removed 
from the line when changing driers. The 
unit is leak tested with nitrogen at 300 
lb pressure. This drier can be installed 
by standard flare or solder connections. 

An-Drite is a chemically treated ge- 
latinous aluminum oxide hydrate in the 
form of '%-in. dia spheres. It is explained 
that this dessicant does not plug or 
channel and is efficient up to 140 F; it 
is non-corrosive, removes acid from re- 
frigeration systems. Ansul Chemical Co. 


19—VENTURI TUBE 


With elliptical throat, is self-scour- 
ing of sediments and solids 
A new concept in venturi tube design, 
the Type VE is intended to solve the 
specific problems of accurate measure- 
ment of low-velocity sewage, sludge and 
trade wastes under low-pressure condi- 





tions. The major dimension of the ellipti- 
cal throat is vertical and equal to the 
diameter of the circular main section. 
This permits a horizontal invert or a flat, 
straight bottom that is self-scouring. 
Another feature of the unit is its straight, 
flat top. This, manufacturer points out, 
prevents the accumulation of air or gas 
which could impede liquid flow and 
enter instrument reading lines and cause 
faulty readings. 

The circular inlet and outlet simplify 
connections to existing mains. When 
teamed with a venturi meter, this unit 
will measure low-velocity, sediment- 
bearing liquids under a wide range of 
pressures. Simplex Valve & Meter Co. 


20--SOLVENT DEGREASER 


Is announced as offering fast clean- 

ing action, high safety factor 
A highly concentrated product contain- 
ing no toxic chlorinated solvents, this 
degreaser is described as practically non- 
toxic and non-inflammable and safe to 
use without special safety clothing or 
ventilating equipment. Manufacturer 


suggests it for all degreasing and“clean- 
ng operations, pointing out that it acts 
and dries quickly, is well suited for use 
where speed is essential and particularly 
efficient for cleaning electrical motors 
because it has no adverse effect on elec- 
trical insulation. It is said to be eco- 
nomical to use, low in cost; it comes in 
5- to 55-gal drums. Brulin & Co., Ine. 


21—STEAM TRAP 


Side-iniet side-outiet type with 1- 

or 1%-in. threaded connections 
The No. 814 Trap is designed to meet 
the demand for a larger size trap with 
horizontal and opposite pipe connec- 


tions. Body and 
cap are cast semi- 
steel; valve and 


seat are hardened 
chrome steel, and 
interior trim is 
stainless steel. Ca- 
pacities of the trap 
range up to 6800 
lb-hr, depending on 
the pressure, and 
the pressure range 
is 0 to 250 psi. The 
trap is 135¢ in. 
high, 9 in. in di- 
ameter; it weighs 45 lb. Additional data 
is offered. Armstrong Machine Works. 





22—TESTING METHOD 


is simple means of determining dis- 

solved solids in boiler water 
Declared comparable in accuracy and 
simplicity to the condumetric method, 
this test involves mixing the boiler water 
sample with a strongly alkaline anion 
exchange resin, and titrating a portion 
of the resulting solution with acid to the 
proper endpoint. 

A milliequivalent of hydroxide is 
formed for every milliequivalent of salt 
in the sample, it is explained, and the 
volume of standard acid needed for titra- 
tion, multiplied by a suitable factor, 
gives a measure of the dissolved solids. 
Two procedures are announced: With 
the 2-min “dropper test’’ results are re- 
producible to 200 ppm dissolved solids. 
The more precise “‘burette test’”’ takes 
3 min to give results to within 25 to 30 
ppm. Test units with enough reagents 
for about 100 tests are available. Hall 
Laboratories, Inc. 


23—PIPE WRENCH 


Of light weight aluminum alloy with 
beryllium-copper jaw inserts 
Forged of an aluminum alloy, this spark- 
resistant wrench is said to possess a 
dense uniform grain structure with ex- 
cellent physical properties. Its tensile 
strength is declared comparable to that 
of steel tools. Weight of this extremely) 





light wrench ranges from 15 oz for the 
10-in. size to only 8 |b for the 36-in. size. 
As an economy feature the beryllium- 


copper jaw inserts are removable and 
interchangeable. When the teeth become 
worn, the insert can be taken out and a 
new one ordered from stock. Steel jaw 
inserts can also be furnished where the 
spark-resistant, corrosion-resistant and 
non-magnetic properties of the beryl- 
lium-copper jaw inserts are not required, 
it is announced. Ampco Metal, Inc. 














New Beloit, Kansas, plant gets 
record low maintenance with... 


@ Acclaimed as one of the municipal showplaces of the 
Midwest, the new power plant at Beloit, Kansas, is going 
itself one better in actual performance. 

The decision of Mr. Ray Vollendorf, plant superintendent, 
and city officials to switch to dual-fuel operation has paid 
dividends. Dual-fuel operation of the two new 2,100-hp 
units and a 1,080-hp converted unit has reduced fuel cost 
per kilowatt hour by more than 50%. 

Another decision has brought its reward. To STANDARD 
HD Oil went the job of lubricating the plant’s four diesels. 
Now, after nearly two years’ operation, Mr. Vollendorf re- 
ports that crankcases are as clean as the day the diesels 
were placed in service. No rings or bearings have needed to 
be replaced. Visibility of tool marks on the rings and the 
over-all excellent condition of the engines indicate that 


STANDARD OIL COMPANY | STANDARD 


Ab ova: New power plant at 
Beloit, Kansas, has two new 
2,100-hp dual-fuel units and two 
1 080-hp units from the old p'ant 


left: Mr Ray G. Vollendorf 
> superintendent of Light and 
ae Water Department, did all the 


14 me design work on the plant's 
2 cal 


large. modern switchboard 


ey 


| STANDARD HD 


iit 


many more hours of service are possible before any overhaul 
or replacement of parts will be required 

Including the two years’ operation of the new plant, the 
experience of Beloit, Kansas, municipal officials with 
Standard Oil products covers 20 years. That experience 
testifies to the satisfaction and benefits you'll realize through 
Standard Oil’s high quality products and outstanding serv- 
ice. You can reach the Standard lubrication specialist in 
your area of the Midwest by phoning your local Standard 
Oil office. Or, write: Standard Oil Company (Indiana), 
910 South Michigan Avenue, Chicago, Illinois. 


(Indiana ) 
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POWER PLANT 
Construction Mews 


Osceola, Ark. Crompton-Shenandoah Co., Waynesboro 
Va., bleaching and finishing of pile fabrics, plans boiler plant at 
new mill at Osceola, to be used for corduroy finishing. It will com- 
prise several buildings and is reported to cost over $750,000. Work 
will proceed at early date 

Ozark, Ark. — Arkansas Electric Cooperative Corp., Ozark, 
has plans for new steam-electric generating station near Ozark, to 
be equipped for an initial capacity of 30,000 kw. Proposed to 
begin work soon. No official estimate of cost announced 

Johnstown, Colo. — (ireat Western Sugar Co., Sugar Bldg., 
Denver, Colo., beet sugar products, plans boiler house at new mill 
at Johnstown for processing and production of glutamate, a by- 
product of beet sugar manufacture. It will consist of several build- 
ings and will represent a reported investment of $2,500,000 

Southbury, Conn. — Electric Power, Inc., subsidiary of Con- 
necticut Light & Power Co., Hartford, Conn., has secured permis- 
sion to proceed with construction of new hydroelectric power 
plant on Housatonic River, near Southbury, including power dam 
to form a lake of about 1870 acres, generating station, switching 
station and other structures. Entire project will cost about $13,- 
000,000 

Fernandina Beach, Fla. — Container Corp. of America, 
Ine., 36 South Dearborn St., Chicago, LIl., plans boiler house at 
new corrugated paper container plant at Fernandina Beach. It 
will be equipped tor large output. Cost reported about $1,000,000. 

Pensacola, Fla. — (iulf Power Co., is arranging for financing 
in amount of $7,000,000, through sale of bond issue, portion of 
proceeds to be used for extensions and improvements in power 
plants and system, including increased generating facilities, power 
substations, transmission lines, etc. 

Connersville, Ind. — Kex Mfg. Co., Division of Philo Corp., 
Connersville, electric refrigerators, plans power house at new local 
plant, comprising several buildings, to be equipped for large 
capacity. Cost reported about $4,000,000. Giffels & Vallet, Inc., 
Marquette Bldg., Detroit, Mich., is architect and engineer. 

Kansas City, Kan.— Western Light & ‘Telephone Co., 
Huron Bldg., has arranged for an expansion and improvement 
program in generating plants, transmission and distributing lines 
power substations and other operating facilities in 1953 to cost 
about $7,000,000 

Louisville, Ky. — Ford Motor Co., 3000 Schaefer Hy., Dear- 
born, Mich., is having plans prepared by Albert Kahn Associated 
Architects & Engineers, Inc., New Center Bldg., Detroit, Mich., 
architect and engineer, for proposed new assembling plant at 
Louisville, recently noted in these columns. It will total over 
1,000,C00 sq. ft. floor space. A power house will be built. Entire 
project reported to cost close to $40,000,000. Work expected to 
begin s00n 

Cumberland, Md. — Potomac Electric Power Co., Hagers- 
town, Md., is arranging fund of $23,000,000, to be used for expan- 
sion and improvements in power plants and system during present 
vear achadinn increased generating capacity, power substations 
transmission lines and other operating facilities. 

Natick, Mass. — Kid. of Selectmen, ‘Town Hall, is considering 
“® new municipal boiler plant for central-heating service. Estimates 
of cost are being made 

Detroit, Mich. — Part of the Ford Motor Company’s exten- 
sive modernization program, the Number One Power Plant at 
River Rouge is undergoing complete modernization. When the 
project is finished, this plant will be the largest private industrial 
power plant in the world. Three medium-pressure boilers are cur- 
rently being removed and replaced by new boilers with 600,000 Ib 
per hr continuous steam capacity. The Kuljian Corp., Philadel- 
phia, are in charge of design, engineering and construction. Boiler 
demolition has recently been completed, and the installation of 
new units will be completed by February, 1954. 

Livonia, Mich. — Chevrolet Motor Co., Division of General 
Motors Corp., plans power plant at new works at Livonia, for 
manufacture of springs, bumpers and allied products. It will 
comprise several large buildings and is estimated to cost close to 
$7,500,000. Albert Kahn Associated Architects & Engineers, Inc 
New Center Bldg., Detroit, Mich., is architect and engineer 

River Rouge, Mich. — Detroit Edison Co., Detroit, Mich 
has approved plans for new generating station at River Rouge 
with installation to consist of two 260,000-kw. turbine generators, 
high-pressure boilers and auxiliary equipment. Entire project 
reported to cost in excess of $25,000,000, with transmission lines, 
power substations and other operating facilities. Proposed to begin 
work early in 1954, 


Columbus, Miss. — American Bosch Corp., 3664 Main St., 
Springfield, Mass., automotive and aircraft electrical equipment, 
ete., plans boiler house at proposed new branch plant at Columbus 
where site has been secured. Cost reported close to $1,000,000 
Lawrence S. Whitten, Brown-Marx Bldg., Birmingham, Ala., is 
architect. 

Gulfport, Miss. — Mississippi Aluminum Corp., subsidiary of 
Sherman-Manson Corp., St. Marys, Ohio, (furniture), plans 
boiler house at new plant at Gulfport, to be equipped for manu- 
facture of aluminum tubing. It will consist of several units, and is 
estimated to cost about $1,500,000. Shrouds & Magabgab, Gulf- 
port, are architects. 

Omaha, Neb. — Continental Can Co., 100 East 40th St., 
New York, N. Y., tin and other metal containers, etc., plans boiler 
plant at new factory at Omaha. Work will be placed in progress 
soon. It will comprise several large one-story buildings. Cost 
estimated over $2,000,000 

Littleton, N. H. — New England Power Co., 441 Stuart St., 
Boston, Mass., has engaged Ebasco Services, Inc., 2 Rector St., 
New York, N. Y., engineer and contractor, to design and supervise 
construction of new hydroelectric generating plant at Fifteen Mile 
Falls on Connecticut River, near Littleton. Installation will consist 
of a number of hydraulic turbines and electric generators, with 
auxiliary equipment. Entire project reported to cost in excess of 
$40,000,000. 

Portsmouth, N. H. — WU. 8. Engineer Office, 857 Common- 
wealth Ave., Boston, Mass., plans new boiler plant for central- 
heating service at Air Force Base at Portsmouth. Cost estimated 
about $1,000,000. Proposed to begin work soon. 

Mahwah, N. J. — lord Motor Co., 3000 Schaefer Blvd., Dear- 
born, Mich., plans new car and truck assembling plant in vicinity 
of Mahwah, where tract of about 200 acres of land has been ac- 
quired. A power plant is planned. Main production building will 
approximate about 1,500,000 sq. ft. floor space. Entire project 
will represent a reported investment in excess of $35,000,000. 

Troy, Ohio — Municipal Electric Dept., plans extensions and 
improvements in municipal steam-electric generating station, with 
installation of new boiler, stoker, coal conveyor and other equip- 
ment. Entire project is estimated to cost close to $1,000,000. 

Oklahoma City, Okla. — Oklahoma Gas «& Electric Co., will 
make extensions and improvements in power plants and system to 
cost $11,900,000, over a period of months, including increased 
generating facilities, power substations, transmission lines and 
other work. 


Philadelphia, Pa. — National Biscuit Co., 449 West 14th St., 


New York, N. Y., plans boiler plant at proposed new bakery on 


toosevelt Blvd., Philadelphia, where large tract of land has been 
purchased. It will consist of a main one-story structure and several 
smaller units. Cost reported close to $10,000,000. Completion is 
scheduled late in 1954. 

Reading, Pa. — Metropolitan Edison Co., 412 Washington St 
has disposed of a bond issue of $8,000,000, majority of proceeds 
to be used in connection with 1953 expansion program, covering 
generating stations, power substations, transmission lines and 
other operating facilities. 

Abilene, Tex. — West Texas Utilities Co., Third St., is arrang- 
ing for financing in amount of $5,500,000, large part of proceeds to 
be used in connection with current expansion and improvement 
program, covering increased generating capacity and other operat- 
ing facilities. As previously announced, company will expand local 
power plant 

Dallas, Tex. — ‘Jexas Power & Light Co., has arranged for 
sale of a bond issue of $5,000,000, proceeds to be used in connec- 
tion with expansion and improvements in power plants and system 
in 1953. 

Denver City, Tex. — Southwestern Public Service Co., Ama- 
rillo, Tex., has approved plans for expansion in steam-electric 
generating station at Denver City, with installation of new 
turbine generator, high-pressure boiler and auxiliary equipment 
Cost about $7,500,000. Work will be placed under way at early 
date. 

Longview, Tex. — Eastman Kodak Co., Kodak Park, Roches- 
ter, N. Y., plans power house at proposed new plastic products 
plant at Longview, where site has been selected. It will comprise 
several large buildings, equipped for rated output of 20,000,000 
lbs. per annum. Cost reported in excess of $3,000,000 

Portsmouth, Va. — Virginia Electric Power Co., 7th and 
Franklin Sts., Richmond, Va., will proceed with work on second 
unit of new steam-electric generating plant at Portsmouth, 
previously referred to in these columns. Initial unit of 110,000-kw. 
rating recently was placed in service. New generator and auxilia- 
ries will have a similar rating, and is estimated to cost close to 
$15,000,000, developing a total cost of approximately $33,000,000 
for new plant. Stone & Webster Engineering Corp., 49 Federal St., 
Boston, Mass., is consulting engineer. 

Eau Claire, Wis. — Northern States Power Co., will carry out 
extensions and improvements in properties to cost about $1,500,- 
000, including power plant, power substations, transmission lines 
and other operating facilities 





Swartwout V-10 Flow Regulating Valves 
slash maintenance costs in systems with 
high pressure drop or flashing condensate 
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‘In uiaiee ine steam—particularly from pres- 

sures above 250 psig—moisture is thrown out during 

expansion. This moisture creates severe “sandblasting.” 

In pressure reduction, steam expands along Constant 

Entropy line as shown by broken black line. Even though 

Dirpatit fff 4) initial and final conditions are superheated, steam may 
“hf 4 expand deep in moisture zone. This moisture, traveling at 

“, extremely high velocity, quickly destroys ordinary valves. 
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Chart from Thermodynamic Properties of Steam by Keenan & Keyes 
Reproduced by permission of John Wiley & Sons, Inc., Publishers 


Swartwout V-10 valves are 

scientifically designed to 
handle liquids at high pressure 
drops and also under flashing 
conditions. All direct impingement 
is eliminated and longer valve 
life is assured two ways—by better pMeENT 
flow design, plus use of materials power PLA ant cauirmen 
specifically selected for the service cess | UgTry LATION 
involved. As a result, Swartwout proc pusTRIAl VENT! 
V-10 valves outperform other valves 
in similar service. 


In saturated liquid drainage service, such as on high pres- 
sure extraction type heaters, water at saturation temperature 
flashes into steam when pressure is reduced. Exclusive scroll 
inlet and gradually expanded straight outlet of V-10 valve 
design permit a sliding action instead of direct impingement 
thus preventing corrosion-erosion. A208 


3 High pressure boiler blowdown service is extremely rigorous. 

When closed, there is full pressure drop across valve; when 
open, high velocities and flashing rapidly increase line loss and 
decrease the allowable drop across the valve. The variations in 
pressure make this service critical since valve must handle 
all conditions. 


SEND FOR BULLETIN $-208N @ THE SWARTWOUT COMPANY, 18511 EUCLID AVENUE, CLEVELAND 12, OHIO 
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BEACON 
COAL 


There’s never any need for compromising on the 
fuel properties you require for your particular 
combustion job, when you use Beacon Coal. You'll 
find, in this comprehensive line, a fuel that’s 
exactly suited to each application: domestic hand 
and stoker fired; commercial hand or stoker 
fired; general industrial; electric utilities; rail- 
road; steamship bunker; coke and gas plants; and 
special uses. Mine locations and shipping facili- 
ties, as shown on the chart, permit the most 
advantageous distribution. And finally, the con- 
veniently located sales offices bring the able serv- 
ices of Beacon representatives within easy reach. 


If you'd like one of these ready- 
reference charts for file . . . just 
drop a line to the nearest office. 


NAME 
OF COAL CHARACTER MINE 
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This convenient Reference Chart shows why! 
































































































Elkhorn #3 Floyd (Ky.) 


GAS AND 





c&O 


FUEL ASSOCIATES 








Block; Egg; M/R; N&S; Slack 


COUNTY DIS- DAILY PROD. NAME 
ROAD SIZES MA 
—_ & STATE — TRICT ” TONS OF COAL 

2 Cambria (Pa.) Penna. 1 Egg; Stoker; M/R; N&S; Slack 2500 Soon 
“B” or Miller Fayette (Pa.) B&O 1 = M/R; N&S; Slack 1200 indidCreek 
Pittsburgh Marion (W. Va.) Monongahela; B&O 3 a Stoker; M/R; 10,000 Fe@ra! 
Sewell Webster (W. Va.) Western Maryland 3 M/R 1500 
Sewell Webster (W. Va.) Western Maryland 3 — Nut; Jr. Egg; M/Rs 1600 B&Bo 
Sewell Webster (W. Va.) B&O 3 M/R 1000 
Fire Creek Webster (W. Va.) B&O 3 Egg; Nut; M/R; N&S 2000 a. 
Beckley Raleigh (W. Va.) C&O; Virginian 7 Egg; Stove; Nut; N&S; Slack 2500 Bed y 
Sewell + Raleigh (W. Va.) C&O; Virginian 7 M/R; N&S; Slack 1000 
Pocahontas #3 Raleigh (W. Va.) C&O; Virginian 7 Stove; Nut; N&S; Slack 2500 
Pocahontas #4 Raleigh (W. Va.) C&O; Virginian 7 Stoker; M/R; Slack 2000 
Pocahontas #4 Raleigh (W. Va.) Virginian 7 M/R; Slack 1800 
Pocahontas #3  MeDowell (W.Va) N & W atte 5000 
- ” Pocdiihtas 
Pocahontas #4 McDowell (W. Va.) N & W 7 Stoker; M/F, Slack 1500 
Eagle Fayette (W. Va.) Virginian 7 M/R; N&S 1500 
Eagle Fayette (W. Va.) Virginian 7 M/R; N&S 1000 E>. 
Eagle Wyoming (W. Va.) Virginian 8 M/R; N&S; Slack 3500 
Campbells Creek Wyoming (W.Va.) Virginian 8 M/R; N&S; Slack 4000 
Hernshaw Boone (W. Va.) C&O 8 Lump; Egg; M/R; N&S 3500 
Hernshaw Boone (W. Va.) c&O 8 M/R; N&S 3000 


















































This installation, at General Mills, Inc., 
Buffalo, N. Y. plant is typical of Detroit 
RotoStoker performance. Not only was 
there a 15% fuel saving—smoke nui- 
sance, long a problem, was eliminated. 


Detroit RotoStokers burn economically 
any Bituminous Coal or Lignite without 


NEW DETROIT special preparation. They increase boiler 

capacity and respond quickly to sudden 

" FR changes in load. Fuel is fed by efficient 

‘OTO STOK Overthrow Rotors. Fine fuel is burned in 

suspension—coarser fuel on the grates 

FIRED BOILER with uniform, but comparatively thin 
fuel bed. 


Hundreds of Detroit RotoStokers are suc- 
cessfully applied to all makes and types 
of boilers or steam generators. 

Do you need more steam at lower cost? 
If so, investigate the RotoStoker. Write 
for Catalog. 


peTrolt DETROIT STOKER 


croKeRs COMPANY 


General Motors Building - Detroit 2, Michigan 
Works at Monroe, Michigan + District Offices in Principal Cities 
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LETTE RS TO THE EDITORS 





Duval Approves 


Condor Juan 

WITH GREAT PLEASURE I read the 
article in the March issue entitled 
“Here and There with Condor Juan.” 

We who live and work in the power 
plant industry outside of the U.S. A. 
can surely appreciate that article. 

As he says, we are accustomed to 
call “‘experts”’ all those who come to 
us from there in construction or 
renovation of power plant equipment. 
But I have had experience with some, 
especially young men just out of 
college with a brand new engineering 
degree, who think they have all the 
answers and we know nothing. 

Not all, however. Some of the older 
men I have known, like Condor Juan, 
are really expert in their field and I 
have learned very much from them. 
Also we have been very good friends 
both inside and outside the power 
plant for I have always tried to 
facilitate their work in every way I 
could; and after work I have been 
able to help them as interpreter. 

As regards power plant literature, 
it would be a good idea if more of it 
were printed in Spanish as well as 
English but personally this does not 
bother me, because all my life I have 
spoken and written both languages 
with equal fluency. 

Incidentally this has always made 
my engineering services more valu- 
able to my employers, because I can 
read POWER ENGINEERING, the ads 
as well as the text, and write to manu- 
facturersand receive information from 
them that may avoid costly errors in 
the purchase of equipment needed. 

L.RENE DUVAL 
Ciudad Trujillo, R. D. 

Editor’s Note: Mr. Dural is 
power plant engineer of Fabrica Dom 
de Cemento in the Dominican Republic. 


Figuring Steam-Water 
Mixtures 


Hard Way cr Easy Way? 

Mr. ENGELMAN’S article, March 
1953, page 77, makes things entirely 
too hard. First, he fails to point out 
that the Keenan and Keyes Steam 
Tables give the enthalpy of ice 
Table 5-—~—as well as that of water 
and steam. 

But his big error is in saying ‘* The 
general laws of thermodynamics can- 
not be readily applied in the case of 
mixtures.” 

Fact is that the easiest way to 
solve mixing problems is by the appli- 
cation of two general laws, conserva- 
tion of mass and conservation of 
energy. These become: 

Weight in weight out 1) 
Enthalpy in enthalpy out (2) 
If there is any heat loss from the 
apparatus, we have to add a term 


“heat out’ on the right side of Eq. 
2). However, our apparatus is gen- 
erally adequately insulated. 
Putting in algebraic terms, these 
equations become: 
Wi + We + Ws... W. + Wann 
wh, + w-h Waha + wyh).... (4 
All the author’s problems can be 
solved by these two equations, thus: 


Problem Given To Find 
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To show the relative simplicity of 
the methods, we give the solution of 
the author’s problem 11. 
w, 100 h, 1317.0 wih 


we 70 h; = 28.0 woh 
w 30 h 157.0 woh 


131,700 
1960 
4710 

128,950 

644.8 Btu per Ib 


200 

average h = 128,950 + 200 

This is more than the enthalpy of 
water, and less than the enthalpy of 
steam at 33 psia. Therefore, we have 
some of each. Using subscript a for 
steam and b for water, 
Wa + W 200 
Wa X 1166.0 + w, 224.4 128,950 
Solving, wa = 89.3 lb and w 110.7 

If the author would divide by the 
latent heat at 33 psia, 941.6 Btu per 
lb, instead of 1092.59, he would get 
the right answer. His method is not 
wrong; I merely claim that it ob- 
scures a relatively simple problem. 

If we get into mixing problems 
where pressures are involved, we 
have to look out for the second law of 
thermodynamics, but that difficulty 
does not arise here. 

G. M. DUSINBERRE 

State College, Penna. 


Editor’s Note: G. M. Dusinberre is 
the well-known professor of mechanical 
engineering at the Pennsylvania State 
College School of Engineering. He 
raises here an important point in calcu- 
lating mixtures of steam and water. 
But, in Mr. Engelman’s reply to it 
given below, another important point is 
raised: that Mr. Engelman’s method is 
based on his es perience in making 
things clear to his classes of operating 
men with little training in mathematics. 


This was explained at the beginning of 


the Basic Power Plant Figuring series, 
but perhaps deserves re-emphasis now. 
sul let Mr. Engelman do it. 


Engelman Aims at Operating Men 

PROF. DUSINBERRE’S interest and 
comments are very much appreci- 
ated. His suggestions and criticism 
are constructive and worthwhile. 

However, there is a major differ- 


ence in the viewpoints from which 
college students, on the one hand, 
and operating personnel, on the other, 
learn thermodynamies. College ther- 
modynamics most commonly begins 
with the general energy equation. 
This equation is memorized, as of 
course it must be. It is not serious to 
the student if he does not have a 
perfectly clear picture of certain 
processes; as long as he can handle 
the algebra, he will not do too badly 
on problems. In the usual sequence, 
the remainder of the course explains 
the application of the general energy 
equation to various real situations. 
Even the law of the reversible adia- 
batic process 
P Vi C 

is developed in this manner. Most 
college students are not familiar 
with feedwater heaters, boilers, and 
the like, and the mathematics is to 
them the more familiar ground. As 
the course progresses, the terms 
which are deleted for each type of 
problem can be learned. 

On the other hand, to a man mak- 
ing his living in a boiler plant, the 
familiar and understandable ground 
is a clear picture of steam condensing 
in the feedwater heater he works 
around each day. Mathematics is, 
in general, a foreign language. Many 
operators have not reached high 
school. 

Experience in the training of oper- 
ating personnel shows that the 
method used in working the problems 
on which Prof. Dusinberre has com- 
mented is understandable to them. 
These problems are intended to ex- 
plain the physical processes, as well 
as indicate a method of calculation. 
The clear physical picture is an abso- 
lute necessity, and without it, no 
method is useful. College students, by 
contrast, are accustomed to investi- 
gating the physical significance of a 
derived mathematical expression. 

In the problem cited by Prof. 
Dusinberre, for example, part of the 
apparent complexity is the evaluation 
of individual state changes. This 
places the student upon solid ground. 
Otherwise, the values obtained from 
the tables, and the calculations 
themselves, are not much different. 

Prof. Dusinberre is quite right in 
calling attention to Table 5 of Keenan 
and Keyes Steam Tables. It has been 
found that a ‘‘negative enthalpy” is 
somewhat less clear than treatment of 
ice by using specific heat. The tabu- 
lated values are, of course, more 
accurate, 

It is true that Prof. Dusinberre’s 
method is in many cases simpler to 
use than the method shown by the 
author. However, this author’s method 
has worked in apprenticeship train- 
ing, largely because it does not re- 
quire much background. 

Cleveland, Ohio Wa. H. ENGELMAN 





Steam from Steel 


Blast-furnace gas, once a wasted by-product, is now 
the main fuel for steam and power generation in many 
steel works. Here’s how power plants are built to burn it 


y 
ROBERT W. WORLEY 
and 
HAROLD J. BENTSON 
Supervising Engineers 
United Engineers & Constructors, Inc. 


\ ‘TASTE or by-product fuels avail- 

able in steel works are the 
principal reason for the existence 
of their large power plants. There is 
enough potential heat energy in waste 
fuels to generate all power and steam 
requirements after satisfying every 
other practical use; in a plant that 
produces its own coke and operates 
its own blast furnaces, however, there 
are practical limitations to such utili- 
zation. 

For every ton of coke produced, 
there will be about 8,000 cu ft of 
surplus gas with a heat content ap- 
proximately 550 Btu per cu ft, 145 
lb of coke breeze with a heat value 
of approximately 11,000 Btu per lb 
and 13 gal of tar with a heat value 
of 160,000 Btu per gal. 

The blast furnace is the largest 
producer of waste heat, issuing ap- 
proximately 100,000 to 150,000 cu 
ft of gas with a heat value of about 
90 Btu per cu ft for every ton of 
iron produced. Twenty-five to thirty 
per cent of this is used to preheat 
air used in blowing furnaces and in 
losses, leaving 70 to 75 per cent or 
6,000,000 to 9,000,000 Btu available 
for other uses, including underfiring 
of coke ovens, operating internal 
combustion engines, and or fuel in 
steam generating units. Blast-furnace 
gas should be an excellent fuel for 
gas turbines and this type of drive 
no doubt will come into use in steel 
works as their development pro- 
gresses. 

These figures are approximate, and 
represent limits that might be met 
in the usual steel works. They demon- 
strate that there generally is waste 
heat energy available for the produc- 
tion of 4500 to 6500 |b of steam per 
net ton of iron tapped. Roughly, 1000 
to 1300 lb of steam will be required 
to operate air blowing equipment for 
blast furnaces. Other plant uses may 
require 2000 lb leaving 1500 to 3500 
lb of steam per net ton of iron for 
electric power generation. This will 


54 


produce 220 to 450 kwh per net ton 
of iron. The electric power require- 
ments of steam works vary widely, 
depending on final product and de- 
gree of reduction and finishing, but 
generally would not exceed these 
values. 


Condensing Water Supply 

The steel works power plant pre- 
sents problems not ordinarily en- 
countered in utility work. The ma- 
jority being built at present are in 
existing mills and the space available 
is usually very limited. The plant 
should be reasonably close to the 
blast furnaces partly because long 
gas pipes are inconvenient and ex- 
pensive. Also, the turboblowers should 
be in the same building with, or at 
least adjacent to, the turbogenera- 
tors. This leads to better supervision 
and labor economy. These conditions 
leave little latitude in the selection 


of a suitable site for the power plant. 

Provision of a proper supply of 
condensing water often presents a 
real problem. Many plants are on 
streams with small flows, so small 
in fact, that the entire stream flow 
may have to be used in series through 
condensers and thence into the mill 
to supply the large quantities of 
cooling and wash water required. In 
some cases cooling towers have been 
used to advantage. 

The burning of blast-furnace gas 
presents peculiarities somewhat dif- 
ferent from those with coal or other 
richer fuels. Because of the low com- 
bustible content per cu ft of gas, 
boiler furnaces must be large in order 
to allow time for complete mixture 
of gas and combustion air. Blast- 
furnace gas boiler furnaces should 
probably be designed for combustion 
rates not much over 18,000 Btu 
per cu ft, though there are installa- 
tions operating at considerably higher 
rates. Furnace temperatures are con- 
siderably lower than with coal, oil 
or natural gas and more heat absorb- 
ing surface is necessary. Burners must 
be designed to produce turbulence 
and as intimate a mixture of gas and 
air as possible. 

The gas, as it leaves the blast 
furnace top, is heavily loaded with 
dust, mostly iron oxide. Some of the 
dust is removed in “dust catchers”’ 
and in many plants it is further 
cleaned in wet scrubbers of various 
types. Practically all modern installa- 
tions include electrostatic precipita- 
tors which remove nearly all dust 
from the gas. However, even with 
precipitation there is apt to be trou- 
ble with ferrous slag accumulations 
on the boiler tubes and usually the 
spacing of the first pass tubes nearest 
the furnace is increased to minimize 
this diffeulty. 

The distribution of blast-furnace 
gas calls for very large pipes to han- 
dle the volumes needed at the low 
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Fig. 1. Site of the new boilerhouse after clearing, showing the awkward situation in which it had to be built 
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available pressure, and there must 
be provision for cleaning while in 
service, usually by washing. Design 
of the pipes and pipe supports must 
allow for a heavy dirt accumulation. 
Because the gas is both explosive and 
poisonous, means for purging must 
be installed. Steam is generally used 
for this purpose with the result that 
thermal expansion of the gas mains 
must be considered. 

A recent installation in the Great 
Lakes area illustrates some of the 
conditions encountered in steel works 
power developments. 

New steam generating facilities 
were required to replace old boilers 
for which the boiler inspector or- 
dered drastic pressure reductions if 
continued in service. No clear space 
was available for the new house at a 
suitable location; however, a possible 
area adjacent to the blast furnaces 
was developed by demolishing several 
service shops. Fig. 1 shows this site 
after cleaning and during pile driving 
operation. 

This site was far from ideal, with 
hot metal tracks on both sides and 
along the north side a maze of exist- 
ing blast furnace gas and cold blast 
mains and other piping which could 
not be moved. The hot metal track 
along the south side could not be 
relocated due to the blast furnace 
office building. By careful arrange- 
ment and attention to size of equip- 
ment purchased it was possible to 
develop a satisfactory layout. The 
north building column line was lo- 
cated as close to existing pipe sup- 
ports as possible and still permit 
driving piles. Induced draft fans on 
south side were located with a bare 
minimum of legal clearance from 
center of the hot metal track. Fig. 2 
shows the completed boiler house. 

Figure 3 shows the layout of the 
new boiler house with two new boil- 
ers, auxiliaries, and provision for a 
third unit. Two single pass boilers 
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Fig. 3. Showing layout of the new boilerhouse, with the two new boilers and provision for a future third unit 


each having a capacity of 220,000 
lb per hour at 900 psi 850 F are in- 
stalled. Each boiler is equipped with 
six burners arranged to burn blast- 
furnace gas, coal, or coke oven gas. 
Each burner has continuous burning 
coke oven gas pilots. The boilers are 
equipped with air heaters. 


Feedwater Equipment 

The feedwater equipment is a hot 
process, hot-zeolite-softener system. 
It was placed in the east end of the 
building as this equipment could 
be arranged to permit tapering the 
building as dictated by the location 
of the hot metal track. The sedimen- 
tation tank was erected outdoors and 
above the one story section of the 
building enclosing the ground floor 
area where the zeolite softeners and 
pumps are installed. Six softeners 
were required for desired capacity 


Fig. 2. Shows view from the harbor side of the completed boilerhouse located next to the blasi furnaces 
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but space was not available to place 
them all at floor elevation, conse- 
quently they were double-decked. 
This arrangement is satisfactory for 
operation but adds some difficulties 
to the operator’s duties due to valves 
at two platform levels. 

Figure 7 shows a cross section of 
this building and equipment. Exist- 
ing blast furnace gas, cold blast, and 
other piping is so close to the building 
that a track for coal and ash cars and 
the track hopper had to be located 
beyond them. The skip hoist for coal 
handling rises vertically beyond the 
existing piping and then breaks back 
as soon as possible to enter a pent- 
house on the top of the building. 
Ordinarily, run-of-mine coal is pur- 
chased for the plant so a coal crusher 
was installed at the top of the house. 
Coal from the crusher is distributed 
by belt conveyor to individual bunk- 
ers for each boiler. 

Blast-furnace gas is distributed 
from blast furnaces to boilers by new 
gas piping installed above the exist- 
ing lines north of the building. The 
gas will be cleaned by three electro- 
static precipitators each having a 
capacity of 67,000 cfm. Space for 
this installation was not available 
adjacent to the boiler house, so the 
precipitators were erected on the site 
of five of the old boilers which could 
be dismantled only after the new 
boilers were in operation on coal. 

A new 20,000 kw hydrogen cooled 
turbinegenerator was installed, taking 
steam at 850 psi 850 F and exhausting 
at 200 psi. Space for this unit was 
available in a building which origi- 
nally housed vertical steam driven 
blowing engines and in which two 
turboblowers are now located. 


Turbinegenerator Installation 
Installation of the turbinegen- 
erator in this building required a 
steam line from the boiler house 
header, a distance of approximately 
700 ft. For this steam pressure and 
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Fig. 4. Turbine room extension; single pass boiler reduces high draft losses Fig. 5. Turbinegenerator extension, showing one of two 10 ft dia. gas mains 


temperature chrome-molybdenum al- 
loy steel pipe was used. It was found 
more economical to run two 14 in. 
pipes rather than one 18 in. This had 
an added advantage of lower velocity 
and consequent lower pressure drop. 
A short section of single 16 in. pipe 
to carry the entire steam flow to the 
turbogenerator was introduced to 
insure an even temperature of steam 
to the two separate throttle valves 
with which the unit is equipped. 


Steel Power Plant 

Figure 6 is a general plan of one of 
the largest power plants in the steel 
industry. Typical of many steel works 
plants, it serves both for electric 
power generation and blast furnace 
blowing. The total installed steam 
generating capacity is 1,775,000 Ib 
per hr and the electric power gen- 
erating capacity 1,890,000 kw. There 
are five blast furnace turboblowers 
and three large plant service water 
pumps, two of which are steam tur- 
bine driven. 

The first section of the plant was 
started in 1937. Because “cheap” 
fuel was available and higher steam 
pressures and temperatures were not 
yet generally accepted for industrial 
plants, steam conditions were limited 
to 450 psi 750 F. A 25 eycle turbine- 
generator of 25,000 kw capacity (re- 
rated 30,000 kw) and three 75,000 
cfm, 30 psi turboblowers, together 
with three 275,000 lb per hr boilers 
comprised the first step. Evaporators 
using steam at 450 psi and delivering 
150 psi steam for yard service were 
included. The building allowed space 
for a future turbinegenerator and one 
additional boiler. Boilers Nos. 2, 3, 
and 4 and turbinegenerator No. 7, 
together with blowers Nos. 1, 2, and 
3 were in the original installation. 


In 1947 an extension was made 
which included one 300,000 Ib per 
hr boiler for the original steam con- 
ditions and two turboblowers of 110,- 
000 cfm, 30 psi capacity. A building 
extension was made at this time at 
the opposite end from the space pre- 
viously left available. The turbine 
room extension was made large 
enough for two future turboblowers. 
The additional boiler is No. 5 and 
the blowers are Nos. 4 and 5. Fig. 4 
is a cross-section through this addi- 
tion to the station. The boiler is a 
single pass unit which is quite effec- 
tive for blast furnace gas as it mini- 
mizes draft loss, which tends to be 
very high with this fuel. The turbo- 
blowers and turbogenerators are at 
the same level for operating con- 
venience, though the turboblowers 
with their condensers do not require 
this basement height. 


Blast-Furnace Gas 

The most recent addition to the 
plant included a 60,000 kw preferred 
standard 60 cycle turbinegenerator 
and one boiler. When these units were 
installed the use of blast-furnace gas 
was much greater than when the 
original installation was planned, at 
which time there was not as much 
excess available. Also at the time of 
the most recent addition higher pres- 
sures and temperatures were gener- 
ally used and accepted in industrial 
power plants. For these reasons this 
installation was designed for 850 psi 
900 F at the turbine throttles. 

The boiler is the largest blast- 
furnace-gas-fired boiler ever built, 
having a capacity of 650,000 Ib per 
hr which is sufficient for the full 
capacity of the turbogenerator. For 
blast-furnace gas fuel the furnace 
volume and the water heating surface 


are about as large as would be re- 
quired for an 800,000 lb per hr coal- 
fired steam generator. The turbogen- 
erator was installed in the space origi- 
nally planned for a 25,000 kw unit, 
and it was possible with minor modi- 
fications to use the circulating water 
intake wells and discharge flume al- 
ready in place. The new boiler is in an 
extension to the building and the 
space which in the original design had 
been left for a future boiler became a 
feedwater heating and pumping bay. 
On the plan the boiler is No. 1 and 
the turbine is No. 6. Fig. 5 is a 
cross-section of the turbogenerator 
extension. 

The principal fuel is blast-furnace 
gas with natural gas and oil as sup- 
plementary fuels. Natural gas is 
available only on a ‘“‘dump”’ basis. 
The quantity of blast-furnace gas 
required for a plant of this size is 
indicated by the two ten-foot diam- 
eter gas mains which supply the 
station. Provision has been made on 
ali boilers for possible future installa- 
tion of pulverized coal burning equip- 
ment. Should the quantity of sup- 
plementary fuel become a large por- 
tion of the total, then the normal 
difference in cost between oil and 
coal will justify installing coal-firing 
equipment. 


Feedwater Heating Systems 

The feedwater heating systems for 
both the 450 and 850 psi sections of 
the station are a combination of 
deaerating type contact heaters and 
closed extraction heaters. The new 
unit is equipped with four stages of 
extraction heating and one deaerat- 
ing heater. Steam for the deaerator 
is mostly from boiler feed pump 
drive exhaust but supplemented by 
turbine extraction. Makeup for the 
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Fig. 6. Layout of a large steel works power plant, with a steam generating capacity of 775,000 Ib per hr and electric power generating capacity of 90,000 kw 





850 psi system is through condensa- 
tion in the deaerator of the exhaust 
from a turbine which drives a station 
service water pump and uses 450 psi 
steam. In the 450 psi section some 
draft fans and feed pumps are steam 
driven and the exhaust is su ficient 
to heat feedwater to about 215 F in 
a deaerating heater. Two stages of 
extraction heaters on the turbo- 
generator and on two of the turbo- 
blowers raise feed to a final tempera- 
ture of about 300 F. Makeup to the 
150 psi system is from a hot process 
lime and soda softener. 

The power station is located within 
a few hundred feet of the lake, so it 
has an adequate circulating water 
supply. Gravity flow intake and dis- 
charge tunnels extend the length of 
the turbine room and vertical pumps 
are located adjacent to the units they 
serve. The mill service water pumps 
take from wells which can be supplied 
from either the intake or discharge 
tunnels. 








Interconnections of Turboblower 
Figure 4 shows the interconnec- 
tions between a turboblower dis- 
charge and the blast-furnace mains. 
Each of the blast mains shown in sec- 
tion at the right of the drawing serv- 
ices one blast furnace. Each blower is 
connected to three mains so a high 100 ae! on Se S| 
degree of flexibility is obtained. The PULVERIZER 
blast mains are 48 and 54-in. diam. i 
The arrangement of the last exten- 
sion to the power station was planned 
to allow for a further extension which 
will house one more 60,000 kw unit 
and a 650,000 Ib per hr boiler. This 
will complete the eastward extension. 
ee |, A ee ee me 
on the west end of the turbine TOOM Fig. 7. Section through new building. Boilers burn either blast-furnace gas, coal, or coke oven gas. The 
though there is space for additional blast-furnace gas is cleaned by electrostatic precipitators before it enters the boiler house. Coal, when 
boilers at that end. it is used, is distributed from the crusher by belt conveyor to the individual bunkers for each boiler. 
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Fig. 1. The powerhouse at Milaca. Neat design is made possi- 
ble by compactness and light weight of the radial diesels 


Radial Diesels at Milaca 


The two 1500 kw radial diesels in this municipal power plant are 
smaller, safer and easier to maintain than conventional engines, says 
the man who looks after them. Here are details, and the man is 


ged PEOPLE THINK radial 
| engines are used only in aero- 
planes, and that powerhouse diesels 
are all vertical in-line machines. 
Many visitors to our plant, engineers 
included, ask questions ranging from 
**What is it?”’ to “‘Where do you make 
the steam?’’ Many think they are 
some kind of turbine or an over- 
grown aircraft radial, and we have 
quite a job convincing them they are 
perfectly sound diesel engines driving 
electric generators just as efficiently 
as the machines they are accusiomed 
to seeing, and having into the bargain 
several advantages over their more 
conventional looking brethren. Nearly 
all visitors, for example, compliment 
us on the neat outside appearance of 
the building as soon as they arrive, 
without realizing that the compact 
units inside, which they think so odd, 
are responsible for the small size and 
modern design of the outside. They 
are the same type of engine as in- 
stalled by the dozen in the big South- 
ern Aluminum plants described in 
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the April issue. Here, however, we 
have only two of them. The plant is 
that of the Rural Co-operative Power 
Association, at Milaca, Minn., and 
in this article we will describe the 
main features and operation of our 
machines, and show how much easier 
it is to overhaul and maintain them 
than the common kind. 


General Description 

We have two Nordberg Radial 
Diesels here. They are 1685 hp each, 
11 cylinder, 14 in. bore, 16 in. 
stroke, 400 rpm. They each drive an 
Elliott vertical generator rated 1612 
kva. Full load for the engine is 1170 
kw. These diesels are two stroke cycle 
with port intake and exhaust. The 
scavenging air is supplied by an ex- 
ternal motor driven centrifugal blower. 
The motor is 150 hp, 3550 rpm, 2400 
v, direct connected to the generator. 
This motor must start rolling when 
the engine does, and this is accom- 
plished by getting pilot excitation 
for the generator from a battery set. 


This pilot excitation is controlled 
manually, and if the switch is not 
turned on, the engine will not start. 
After the engine is started and up to 
speed, excitation is switched back to 
normal. Crankease vacuum is main- 
tained by a 2 in. line from the crank- 
case to the suction side of the same 
blower. There is, of course, one blower 
for each engine. They have a common 
suction room in which the air from 
outside is pulled through an oil coated 
screen to remove all dust and other 
material. This screen travels through 
an oil bath for 8 seconds every 12 
minutes to keep the screen well coated 
with oil and to wash off the dirt. 

You will notice in the pictures that 
the engines take very little space, 
the two taking about as much room 
as one conventional engine of 1600 
hp. The weight per hp is about 15 
per cent less also. The absence of a 
massive concrete foundation makes 
the basement space much larger for 
the same outside dimensions. 

There are two 24,000 gallon storage 
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tanks outside; vertical and above 
ground; with heat exchangers in 
them, which we do not use as we are 
burning No. 2 fuel. We are set up to 
unload either transport trucks or 
railroad tank cars with a pump in the 
basement. There is a transfer pump 
for each engine which takes the fuel 
from the outside tanks, pushes it 
through a small indoor heat ex- 
changer, then through a large multi- 
cartridge filter to the day tank. The 
piping is arranged so any combina- 
tion of pump, filter and heater can 
be used for either day tank. From the 
day tank the fuel is taken by a 
small pump, pushed through a final 
small filter and up to the fuel header 
on the engine. A pressure of approxi- 
mately 30 psi is maintained here by a 
relief valve. From this header the 
fuel goes through a conventional 
American Bosch pump and nozzle to 
the combustion chamber. The pump 
and nozzle are mounted horizontally 
instead of vertically as is usual. 

It should be noted here that we are 
now on standby duty with our large 
steam plant at Elk River, Minn., 
normally carrying the system load 
and furnishing our station power. 
With these conditions we must be 


able to start quickly from a dead 
plant if trouble develops on the line. 


Starting 

For this purpose we have three 
special pieces of equipment. A gaso- 
line powered lube oil pump to furnish 
pressure during starting in place of 
the electric before-and-after pump; 
an overhead 25 gal fuel storage tank 
to furnish fuel header pressure in 
place of the electric booster, and a 
gasoline engine which we can belt to 
the air compressor in place of the 
electric motor if our starting air is 
low. The lube oil pump can be valved 
to either engine as can the fuel from 
the overhead tank. As soon as we can 
get one engine started we pick up 
station power and start the other one 
with the usual auxiliaries. 


Lubrication System 


The lube oil system for each engine 
consists of a sump tank, electric 
auxiliary lube pump for before and 
after use, a gear driven pump at the 
base of the generator shaft which 
furnishes pressure during operation, 
and a pair of heat exchangers for 
cooling the oil. A separate pump and 
piping system takes the oil from 
the sump tank, pushes it through an 
electric heater and a large cartridge 
filter, then back to this sump tank. 
The same pump is used for emptying 
or filling the sump tank or the dirty 
or clean oil storage tanks. We can 
take oil from the dirty oil tank and 
fill barrels upstairs on a truck: The 
oil is reclaimed at one of our other 
plants. The electric heaters men- 
tioned above are used to warm the 
oil before a scheduled run or when 
bad weather is approaching. In un- 
expected emergencies we do _ not 








Fig. 2. Inside view of the powerhouse showing the two 1500 kw radia! diesels driving vertical generaters 


bother with heating the oil however 
as the main thing is to get on the line. 


Cooling System 

The cooling systems are closed and 
joined. Each engine has a 450 gpm 
jacket water pump which pushes the 
water through the engine, radiator, 
lube oil cooler, and back. A side line 
takes some of the jacket water through 
the small fuel oil heaters to warm the 
oil a little. These are used only in 
winter. Each radiator is cooled by a 
large fan driven by a 50 hp, 220 v, 2 
speed motor. A three way automatic 
valve maintains the water tempera- 
ture leaving the engine at about 140 
F, which keeps the oil leaving the 
engine at about 154 F. Any combina- 
tion of pump and radiator may be 
used to cool either engine. When 
we have one engine running we 
usually warm up the water in the 
other one. 

We have our plant heating boiler 


associated with the jacket water 
systems via a heat exchanger where 
the 15 psi steam heats the jacket 
water. A small pump for each engine 
pushes the jacket water through here 
and back to the engine or radiator as 
valved. We usually use this system to 
keep the radiators from freezing when 
we are not running in the winter. 

In conjunction with the above 
system for radiator protection we 
have a structure on the outside with 
doors in the bottom. These are kept 
closed unless we are running. Inside 
the building above the radiators 
there are metal louvres which control 
cooling fan air outlet. In between the 
radiators and these louvres we have 
large canvas curtains which slide 
horizontally across the & ft wide 
room. These prevent room heat es- 
cape when we are not running. These 
accessories are all easily handled by 
one man, 


The battery set previously men- 
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Fig 4 


tioned furnishes current for the d.c. 
controls of the switchboard and sub- 
station and also emergency lighting 
if the station power goes off at night. 


Maintenance and Safety 

Now get to the maintenance 
aspects the plant and engines, 
where they shine over their conven- 
tional brothers. 

We have all the conventional tools 
and a few made up specially for these 
engines, the most important being 
our radial hoist, which has an operat- 
ing radius of 14 ft from any point 
on a regular monorail which crosses 
the center of both engines. 

We have several safety features 
over conventional plants, the most 
important one being that the engine 
platform only 4 ft above the 
operating floor. The bolts for the 
topmost cover are the only heavy 
pulling jobs done from this platform. 
The main crankease cover bolts are 
loosened by one man on the operating 
floor. When the three pieces that 
cover the crankcase are removed and 
rolled away on the special trucks 
made for them, the eleven connecting 
rods are available for loosening, in 
rotation, by barring the engine over. 
The cylinder head nuts can all be 
removed and installed by one man 
on the operating floor, as can the 
heads themselves. We take the weight 
of the heads on the radial hoist, slide 
them off the bolts, roll the hoist to 
the extremity of the beam and set 
the head down. If the head would be 
in the way at any point we can push 
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the hoist around the engine to where 
the head will not be in the way. 

The loosening of the connecting 
rod bolts is generally a two-man job 
as it saves a lot of getting up and 
down to have one man placing the 
wrench and another doing the pulling. 
The knuckle pins are pulled with a 
special tool provided for the purpose. 
Then one man in the crankease with 
a hardwood 2 x 4 can push the rod 
and piston nearly all the way out. 
The man on the outside puts the 
canvas lifting sling on at the balance 
point, then the inside man pushes 
the assembly the rest of the way out 
by hand, holding the rod so it cannot 
hit the cylinder wall until the man 
on the outside has it under control. 
The two men then set the piston on 
its crown, remove the sling, pull the 
wrist pin covers and wrist pin. Then 
one man pulls the rod away and the 
other takes the 144 lb piston to the 
cleaning area. 

Do that eleven or twelve times de- 
pending on the size of the engine 
eleven on ours — and in 24 hrs more 
or less - depending on the number 
and quality of the crew the engine 
is apart. The reassembly routine and 
time is about the same. 


Cleaning Aluminum Pistons 

The pistons in our engines are all 
aluminum and so must be handled 
with care. We use Bendix Cleaner 
for loosening the carbon. We have 
plastic coated canvas gloves to pro- 
tect our hands when washing the 
pistons. The ring grooves and lands 


Diagram showing the circulation of the fuel oil, lubricating oil, jacket water and starting air for the 


two 1500 kw radial diesels at Milaca, Minnesota 


usually must be soaked in the cleaner 
for a couple of hours but the rest of 
the piston can be washed clean with- 
out soaking. After cleaning with 
Bendix all parts are neutralized by 
rinsing in a part cleaning solvent. 


Removing Carbon 

The carbon still in the grooves is 
generally quite soft after the soaking 
and we remove it with a piece of 
composition belting the thickness of 
the ring groove. We dip this in the 
Bendix and run it around the grooves 
several times. This removes all but 
the stubborn which may have to be 
scraped with a small screw driver or 
other tool. Care must be taken not to 
scrape any of the aluminum off. 
Working as just described, several 
pistons can be in the various stages of 
cleaning at the same time. 

After an overhaul the cleaner 
allowed to set for a while for the car- 
bon to settle out, after which it is 
poured off and stored for future use. 

A word of caution to anyone who 
may want to use this cleaner. Keep 
it off the skin and be particularly 
careful about splashing in the eyes. 
Also the room should be well venti- 
lated, as fumes are strong. 

The generators are vertical ma- 
chines, mounted below the engines, 
and the rest of the electrical system is 
standard, being unaffected by the 
unusual prime movers These engines 
operate much the same way as the 
more conventional types, and they 
behave well on both steady and 
fluctuating loads. 
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Fig. 1. Position of the subject: Place 
the victim face down as_ shown. 
Loosen clothing at neck and waist 
and clear mouth and throat of any 
obstruction. Be sure he has not swal- 
lowed his tongue. If a drowning case, 
incline his body slightly so that 
liquid will drain away from the 
respiratory system. Bend his elbows 
and place his hands one upon the 
other. Turn his face to one side, 
placing his cheek on his hands. The 
black marks at top of diagram show 
positions of your knee and foot. 


Fig. 2. Position of the operator: 
Kneel on either your right or left 
knee at the head of the victim and 
facing him. Place your knee at the 
side of his head close to the forearm. 
Put your opposite foot near his elbow 
as shown above. If it is more com- 
fortable, kneel on both knees, one on 
each side of his head. Place your 
hands on the flat of his back so that 
the heels of the hands lie just below 
a line running between the armpits. 
With the tips of thumbs just touching, 
spread fingersdownward and outward. 


Artificial Respiration — 
New Improved Methods 


Three methods on this and following pages give latest practice. 
The Holger-Nielsen, shown here, will probably become the most 
widely used, but for some accidents the Schaefer is still preferred. 
The pole top method is for men electrically shocked aloft. Indus- 
trial power engineers as well as utility men should know all three 


The Holger-Nielsen Method 


\s IMPROVED METHOD of 
fA. artificial respiration for victims 
of electric shock, drowning, suffoca- 
tion, or gas poisoning has been ap- 
proved by the American Medical 
Association and the American Na- 
tional Red Cross. It is known as the 
back pressure- arm lift, or Holger- 
Nielsen method. It is a modification 
of the Nielsen method, named after 
its inventor, the Danish swimming 
coach Holger Nielsen, which has been 
in successful use in Scandinavian 
countries for twenty years. 

Recent tests show that this method 
delivers twice as much air into the 
lungs as the Schaefer, or prone pres- 
sure method, and though the Schaefer 
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is still the most widely used method 
of resuscitation in the country, the 
Holger-Nielsen will probably super- 
sede it eventually as the standard. 
However, even if the Schaefer is 
relegated to second place, it will still 
be the best one to use where injuries 
to the back, shoulders or arms pre- 
vent the Holger-Nielsen being used, 
and for this reason both methods 
should be learned and practiced. 

The following important rules, 
which apply to every form of resusci- 
tation, apply also to the Holger- 
Nielsen method. Start resuscitation 
immediately; time is vital, and a few 
seconds delay can make all the differ- 
ence between success and failure; 
send for a doctor at once; and when 
you start resuscitation, do not stop 
until instructed by a doctor, or until 
four to six hours have elapsed, or 
until rigor mortis sets in. 
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Fig. 3. Compression phase: Rock 
forward until your arms are nearly 
vertical and allow the weight of the 
upper part of your body to exert 
slow, steady, even pressure down- 
ward on your hands. This forces air 
out of the lungs. Your elbows should 
be kept straight and the pressure 
exerted almost directly downwards. 
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Fig. 4. Position for expansion phase: 
Release the pressure, avoiding a final 
thrust, and commence to rock slowly 
backward. Then place your hands 
upon his arms just above the elbows. 
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Fig. 5. Expansion phase: Draw his 
arms forward and toward you. Apply 
just enough lift to feel resistance and 
tension at his shoulders. Then lower 
his arms to the ground. This com- 
pletes the full cycle. The arm lift 
expands the chest by pulling on the 
chest muscles, arching the back, and 
relieving the weight on the chest. The 
cycle should be repeated 12 times per 
minute at a uniform rate. The com- 
pression and expansion phases should 
occupy about equal times, the release 
periods being as short as possible. 
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Fig. 1. When you see that a man up 
a pole has received an electric shock, 
call out to the other men telling them 
about it. Observe pole conditions 
and plan your action quickly and 
carefully. Put on rubber gloves and 
sleeves before going up the pole if it 
is possible to do so immediately, but 
do not waste time if you cannot do it 
at once. Climb pole as quickly and 
easily as possible to conserve your 
strength. Remove victim from wires 
cautiously, taking care you don’t 
get hurt yourself, and let him hang 
from the pole by his safety strap. 
Remove tools or equipment from his 
belt which might injure either of you. 


Fig. 2. Make sure his belt is secured 
so that it will not slip on the pole, 
and remove his spurs so that his legs 
hang down loosely. Get in position 
behind and below him and put your 
safety strap around the pole. Then 
work your way up the pole with one 
of his legs on each side of your safety 
strap, until the strap is as high as 
possible between his legs. Now take 
a step up and place him in position 
for resuscitation as described in 
Fig. 3. His safety strap should remain 
around the pole and you can use it 
to keep him in the right position 
while you work on him. Do not re- 
move it until ready to lower him. 


Fig. 3. Now put your arms around 
the victim’s waist and place both 
hands on his abdomen, thumbs just 
below the lower ribs and _ fingers 
touching. Cup your hands so they 
will not slip. Compress his abdomen 
in an upward motion. Release pres- 
sure quickly and reapply at a fre- 
quency of 12 times per minute until 
he regains consciousness. Do not 
apply too much pressure. The object 
of the technique is to raise the ab- 
dominal organs against the diaphragm 
uniformly across the body. Diagram 
shows the first position of hands, re- 
laxed, before the inward, upward mo- 
tion to raise the abdominal organs. 


Pole Top Resuscitation 


Many men have died aloft unnecessarily because resuscitation 
was not started until they had been lowered to the ground. The 
pole top technique, which enables artificial respiration to be 
started immediately, is an emergency measure to supplement 
the other methods shown here. It has already saved many lives 


jp FIRST RULE of resuscita- 
tion is to start work immedi- 
ately, and every second you delay is 
dangerous. When a man is electro- 
cuted aloft, either on a pole, a sub- 
station structure, or in a plant with 
overhead distribution in a building, 
the time taken to lower him to the 
ground before starting artificial res- 
piration may mean the difference 
between life and death for him. The 
pole top technique enables resuscita- 
tion to be started immediately. Even 
if its efficiency, in terms of the amount 


of air drawn into the lungs at each 
stroke, is less than other methods, it 
is better to have a less efficient method 
started right away than use the best 
method in the world when the man is 
dead. 

This method also gives men time to 
prepare equipment for lowering the 
victim to the ground. It is no easy 
task to lower an unconscious man 
from a height; the rigging required is 
seldom there when it is needed, and 
many lives have been lost while 
tackle was being prepared and a man 


lowered. Many of these lives would 
have been saved if resuscitation had 
been started at once while the man 
was still up the pole. 

The pole top technique is an emer- 
gency measure to supplement the 
prone pressure methods. It was devel- 
oped by the Duquesne Light Com- 
pany, and was presented to the 
electric light and power industry in 
1938 by E. W. Oesterreich, General 
Superintendent of Distribution of 
that company. It is sometimes known 
as the Oesterreich method. 
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Schaefer Prone Pressure Method 


When a patient's back, arms, or shoulders are injured, the Holger-Nielsen may be unsuitable, 
and the Schaefer should be used. This method, which has been standard in the electrical 
industry for many years, was developed in 1903 by Sir E. Sharpey Schaefer of the University 
of Edinburgh, and was introduced into the United States in 1907. Though most readers will 
know it well, it is shown here so it can be compared with the new Holger-Nielsen method 


Fig. 1. Hands in position: — Lay the 
patient on his belly, one arm ex- 
tended directly overhead, the other 
bent at elbow and with his face 
turned outward and resting on hand 
and forearm so that nose and mouth 
are free for breathing. Kneel strad- 
dling his thighs and place your hands 
on the small of his back with fingers 
resting on the ribs, the little fingers 
just touching the lower ribs. Make 
sure there is nothing in his mouth. 
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Fig. 2. Pressure on: — With thumb 
and fingers in a natural position, the 
tips of the fingers just out of sight, 
and with arms held straight, swing 
forward slowly so that the weight of 
your body is gradually brought to 
bear on the patient. The shoulders 
should be directly over the heels of 
the hands at the end of the forward 
swing, as shown in the diagram. Do 
not bend your elbows. The operation 
should take about two seconds only. 





Fig. 3. Pressure off: — Once your 
full weight is upon the patient’s back, 
with your arms vertical, as described 
in the preceding illustration, imme- 
diately swing backward so that the 
pressure is completely removed. After 
two seconds swing forward again the 
same way. Thus repeat deliberately 
twelve to fourteen times a minute 
the double movement of compression 
and release to make a complete 
respiration every four or five seconds. 


Text and illustrations of the above methods are adapted from the publications of Edison 
Electric Institute, National Safety Council, Consolidated Edison Co. of New York and 
Dr. W. Schweisheimer. For copies of these and further information, write The Editor, 
POWER ENGINEERING. For convenience, use the return postal card elsewhere in this issue. 


Integrity and Professionalism for Young Engineers 


R. E. Burton, manager of the Con- 


GREATER DEVELOPMENT of integ- 
rity and professional competence, 
especially in the young engineer, was 
urged by speakers at an education 
session of the annual meeting of the 
ASME. 

Clement J. Freund, dean of the 
College of Engineering, University 
of Detroit, after pointing out that 
the professional man commands con- 
fidence by his reputation for techni- 
cal competence and for integrity, 
said: 

‘“*We engineers have given precious 
little effective thought to integrity. 
It is true that scholars and statisti- 
cians have investigated us over and 
over, and each time 90 or more per 
cent of us have insisted that charac- 
ter — and by that we mean integrity 

is the most important qualifica- 
tion of the engineer. 

“On the other hand, though, ex- 
amine the content of the mechanical 
engineering curriculum from the 
freshman to the senior year; check 
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through all the problems and exer- 
cises which the student has to turn 
in; look over all the extra-curricular 
activities. You will find that 95 per 
cent of the whole is designed to de- 
velop the student’s technical com- 
petence, and less than 5 per cent, if 
any at all, serves to strengthen his 
integrity.” 

Mr. Freund admitted the con- 
cern of engineers about their pro- 
fessional responsibility and integrity 
but pointed out that “‘mere concern 
gets nothing done.” 

“Should we not require our stu- 
dents to study ethics in the colleges 
and schools of engineering?’ he 
asked. “Should we not find a place 
for ethics in the post-graduation 
training and experience courses in 
our industries? Or if we insist that 
ethics should be learned in home, 
school and church, should we not test 
applicants for admission to the col- 
leges to be sure that they have learned 
their lesson?”’ 


Division, Engineering Depart- 
ment, E. I. duPont de Nemours & 
Company, discussed the develop- 
ment of professional competence in 
young engineers. 

Among the several “specific as- 
pects of the young engineer’s work 
that will reveal the degree of profes- 
sional capability he has attained,” 
Mr. Burton cited the following: the 
engineer’s respect for his own time; 
his economy of the employer’s time 
and materials; his relationship with 
fellow engineers, craftsmen and auxil- 
iary groups; quality of work; dili- 
gence in keeping abreast of advances 
in the profession; and his concern for 
the satisfaction and safety of the 
public in using his machines, devices 
or structures, 

He stated, however, that profes- 
sional competence can be developed 
in young engineers ‘only in propor- 
tion to the degree of professionalism 
exhibited by their superior.” 


trol 





Rehabilitating Open 
Feedwater Heaters 


In our June issue the author described how to eliminate 
closed feedwater heater troubles and improve design. 
Here he does the same for open feedwater heaters 


\ ANY OPEN HEATERS still in 

use were designed before the days 
of feedwater deaeration. Some are 
so old the original makers no longer 
furnish parts except on “pattern plus 
part”’ prices. In some cases the origi- 
nal makers are no longer available. 

Our discussion will apply to situa- 
tions where the main heater shell is 
still in safe operating condition, if 
cast iron. (Steel shells can always be 
renewed in place. 

Racks and trays originally con- 
structed of cast iron can be replaced 
with steel preferably stainless, or 
some other sheet metal. Lightweight 
replacements require close fitting and 
fastening so they will not be lifted 
out of place by surges of boil back, or 
flash due to sudden pressure reduc- 
tions. 

Trays when home-made do not 
need to be exact replicas of the 
originals. The usual requirement is 
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that the water be broken up into 
small streams so that it falls as rain 
from tray to tray, particularly in 
the major drop into the storage space. 

A heater may be in very good con- 
dition physically but produce poor 
results due to trays or cascading 
elements being off level or otherwise 
accidentally disarranged. (This can 
happen to new modern units also.) 

In common with closed heaters, 
and even more so, the behavior of 
any of the heavy noncondensables 
can be quite accurately predicted. 
Obviously they will tend to collect 
at water level usually at the point 
farthest from the steam inlet, this 
depending on arrangement of tray 
structure and baffles. 

The liberally sized open vent in 
the top of a simple box type heater 
obviously has little effect on these 
gases except when they accumulate 
to a level where some may be carried 
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Fig. | 


Section through a box type open heater with a vent condenser added. The shaded area indicates 
natural concentration of non-condensables; V' is low level vent for removal of O», CO», and other gases 





away with the outgoing steam. 

Such heaters can usually be de- 
aerated by the simple addition of 
air “pick-ups’’ constructed close to 
water level 1 in. above overflow. 

A quite satisfactory device here is 
a piece of 1!» in. to 4 in. schedule 
40 pipe (thinner stainless tubing is 
better if available) closed at the ends 
and with perforations in its bottom 
quadrant. The maximum operating 
level should be as close to the over- 
flow or “‘spill’’ level as possible. In 
some cases this may be as little as 
2 in. while other situations may 
require 4 in. or even more. It must 
be determined by observation during 
operation. Actual spillage via the 
overflow should be very infrequent. 

The minimum operating level is 
controlled by a combination of many 
factors, some of which are: relation 
of steady state heating capacity to 
momentary peak loads; maintaining 
a satisfactory quantity of hot water 
in reserve; hydrostatic head at boiler 
feed pumps; operating stability. 

The air take-off at V Fig. 1 
must be just slightly higher than the 
overflow so that it will never become 
flooded except under extreme condi- 
tions (transient). 

For vent condenser operation the 
size of piping, number of connections 
through the heater wall, and total 
area of perforations must be propor- 
tioned for the desired flow. If pos- 
sible, the pressure drop vs hydrostatic 
head should be nearly in balance so 
that condensed drip will flow back 
into the water distribution system 
of the heater. 

If a large vent condenser is used 
it may be necessary to take part of 
steam from the heater top —— original 
vent stack. In some cases it may 
prove expedient to return the drip 
to a hot well. It should not go into 
the heater storage space without 
deaerating. 

For direct atmospheric venting 
the smaller size pickup device will be 
ample and it should have two or 
three perforations of say 14 in. ef- 
fective diameter. Further throttling 
may be needed if so, it can be 
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done by an external orifice plate. 
This is shown in Fig. 3. 

These free vents should always be 
accessible for checking steam dis- 
charge not combined with other 
vents. Just enough steam should be 
wasted to assure holding non-con- 
densables to a satisfactory maximum, 
this to be measured by oxygen con- 
tent which should be not over 0.010 
ce per liter suggesting that in 
some cases at least the results will 
not meet the specifications of 0.005 
ce or better required of. new equip- 
ment. Fortunately CO, is removed 
along with oxygen. This tends to 
raise the pH of the feedwater, though 
it is usually necessary to feed chemi- 
cals to obtain the desired 8.0 to 8.5 
at the boiler feed pumps. 

When choking off the conventional 
main vent on open heaters provision 
must be made to protect against 
pressure build-up due to hot returns 
from higher pressure sources con- 
nected directly into the heater body. 


Relief Valves 

As long as the gate valve on the main 
steam input line is open, the relief 
valve customarily located just out- 
side is adequate. If, however, that 
gate valve is closed and any one of 
the hot drip or live steam connections 
discharge into the heater, a dan- 
gerous pressure may develop. This 
may not happen often and in some 
situations it may be sufficient to 
make sure the overflow connection is 
arranged so that no harm will be 
done by “‘blowing”’ the seal instead 
of a relief valve. Since this always 
requires recharging a seal it is not a 
very desirable operating arrange- 
ment. A relief valve on the original 
vent as indicated in Fig. 1 is desirable 
always, and is necessary if large 
quantities of flash or live steam are 
possible. 


Contamination During Shutdowns 


Considerable damage has_ been 
done to boilers, feed pumps, the 
piping system, ete., where plant 


operation is intermittent, particu- 
larly on nightly shutdowns. If a 
body of feedwater is allowed to stand 
exposed to air it will absorb oxygen, 
COs, ete., and at each cold start this 
poisoned water is pumped through 
to the boilers. 

In the feed pumps it takes very 
short runs —- a matter of minutes 
to destroy protective films, and rela- 
tively rapid corrosion-erosion is likely 
to occur. Pit type corrosion § will 
develop in the boilers. 

Two possibilities, at least, should 
be considered: 

a) If an emergency steam source 
is available, keep the water blank- 
eted with steam. This steam should 
be controlled by a very sensitive and 
reliable automatic valve. 

The limitation of this method 
will be the boiling of water in the 
incoming lines, particularly where 
the water approaches from the top as 
through a top mounted vent con- 








Fig. 2. Shows a good example of a modern deaerating heater at one of the new Eastern power stations 


denser. There it is possible to do 
physical damage as serious “‘water 
hammer” will occur in some situa- 
tions. Tube packing rings will de- 
teriorate rapidly. 

(b) Install a_ recirculating con- 
nection for heating and deaerating 
all the water in the heater and piping 
to the boiler feed pumps and beyond 
them to some nearby main shut off 
valve or valves. The other end of 
this recirculating connection should 
enter the water supply line at the 
inlet end of the vent condenser. 

This recirculation can best be 
accomplished with a small low head 
pump large enough to move the 
whole body of water in about five 
minutes, time here being entirely 
optional. A second choice would be 
variable speed boiler feed pump 
operated at low speed. It can be 
handled, if necessary, with a boiler 
feed pump operated at full speed. 
When this method is used the flow 
must be throttled to control pump 
motor load. 

Recirculation should precede every 
occasion when water is added to a 
boiler as during a week end or night 
shutdown and should be continued 
with normal steam pressure in the 
heater until the water in the feed 
pump suction line reaches full boiling 
temperature. Where a pH recorder 
is used, the pH should be brought up 
to normal. Water may then be 
pumped to boilers. 


Oxygen in Boilers 

After a heater has been modified 
to give reasonable deaeration, suf- 
ficient sodium sulphite needs to be 
fed into the water stream to maintain 
a slight excess in the boiler water 
the oxygen residue is absorbed in 
converting the Na.SO, to Na.SO, 
which becomes a part of the over-all 
chemical treatment. 

Most very old installations were 
laid out with little if any considera- 
tion given to flashing at the pumps. 
The heaters simply used up what 
incidental exhaust steam happened 


to be available which in many situa- 
tions produced water temperatures 
from 150 to 190 F. 

Many such heaters were moved to 
higher elevations making it possible 
to increase the water temperature to 
the boiling point and still get satis- 
factory acceptance at the pumps. 

Complications such as inadequate 
pressure on the water supply line to 
the heaters or exceedingly cramped 
space have prevented many heaters 
being moved. For cases like this 
various methods have been adopted 
to permit oiling the water to deaerate 
it and still get stable operation of the 
boiler feed pumps. 

The following 
these methods: 

1 Install a heat exchanger on 
the hot water line leaving the heater 
to reduce the water temperature say 
15 or 20 F. The condition to strive 
for is a temperature to give 10 deg. 
margin below the critical flash point. 
Two pump loads must be considere-l: 

Continued on page 100 
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Fig. 3. Connections for venting direct to atmos- 
phere using overflow os pressure relief device 
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U-shaped Calrod tubular heaters, each 120 ft long, are loaded on a special 65-ft 
gondola car for shipment to the Albeni Falls Dam near Newport, Washington. The 
heaters will enable the dam gates to be operated during sub-freezing conditions 
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Israel's farm, home and industrial modernization will accelerate when the new Tel 
Aviv power station goes into operation. Here one of two American 50,000 kw 
generators, purchased here with Israel Bond funds, is being erected at Tel Aviv 


One of three turbine-generator stators ordered for the Bokaro 
plant of India’s Damodar Valley Project is unloaded at Calcutta 
Harbor. Made at General Electric's Schenectady plant, the units 
will contribute to India's industrial and agricultural progress. (For 
the Bokaro Plant story, refer to POWER ENGINEERING October 1951) 


High tensile and impact strength together with the ability to be 
metalized under vacuum should give du Pont's new Mylar polyster 
film an important role in small electrica' apparatus of the future. 
The film will be available in sheet or tape as thin as 0.00025 in. 
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Once thin wires, these zirconium crystal bars were formed by a new deposi- 
tion process developed at the Westinghouse Atomic Power Division plant. 
The new process opens the door to mass production of zirconium, recently 
demanded for the construction of a submarine nuclear reactor of a new type 


Low clearance is no problem for this Wing turbine-blower combination in 
E. R. Squibb’s New Brunswick plant. The 47,700 cfm unit (5 in. static pressure, 
1850 rpm) occupies a space only 54 in. in diameter by 33 in. high under the 
rear boiler overhang. it provides forced draft for the Babcock & Wilcox boiler 
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This steel shell, when completed will house an atomic power plant currently 
being developed for submarine use. The structure is being erected at West 
Milton, New York, by scientists of the Knolls Atomic Power Laboratory, which 
is operated by General Electric Company for the Atomic Energy Commission. 
Access into the completed sphere will be through air-tight entrance locks 
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The McComb, Miss., compressor station is the first of eight scheduled for 
service in the United Gas $250,000,000 expansion program. Five Worth- 
ington engine-compressors (1600 hp at 320 rpm) move gas from wells in 
Louisiana and beneath the Gulf of Mexico through a new 30-in. pipeline to 
Jacksboro and Kosciusko, Miss. The system will handle 4 billion cu ft per day 
when its eight stations and 1,735 miles of the pipeline are finished in 1953 


The third of four large generators is lowered into the new Cobinet Gorge 
Hydro-Electric Station near Clark Fork, Idaho. The 275-ton gantry crane, 
designed for safe operation at 330 tons, will remain after completion of 
the project to expedite servicing. The fourth generator will be in service in 
July, 1953, bringing the generating capacity of the plant to 200,000 kw 





New 4500-psi Generating Unit Breaks 
Through Critical Steam Pressure Barrier 


Plans for new 120,000-kw turbine generator for Philo Plant include 
once-through boiler to generate steam at 4500 psi for turbine. 
Initial steam temperature goes up another notch to 1150 F. This 
will be the first U. S. commercial unit to cross critical pressure barrier 


\ AJOR FORWARD STEP in 
J the technology of economical 
steam-electric power generation will 
be a new boiler and turbine generat- 
ing unit designed to cross the barrier 
of “‘super-critical pressure’’ of steam 
for the first time in the commercial 
production of electric power. It is 
expected to be the most efficient 
generating unit ever built and will 
utilize the unprecedented steam pres- 
sure and temperature of 4500 psi 
and 1150 F. 

Announcement of plans to build 
the unit was made by Philip Sporn, 
president of American Gas and Elec- 
tric Co., Alfred Iddles, president of 
The Babeock & Wilcox Co., and 
Glenn B. Warren, vice president of 
General Electric Co. and general 
manager of its turbine division. 

After many months of study and 
preliminary design, the three com- 
panies have just reached agreements 
under which General Electric will 
design and manufacture a 120,000- 
kw turbine and Babcock & Wilcox 
will design and build the boiler for 
it. The turbine, at 4500 psi, will 
operate at almost double the present 
highest steam pressure utilized for 
power generation. The initial steam 
temperature of 1150 F will be 50 deg 
above the present highest aad will be 
followed by two stages of reheat, the 
first at 1050 and the second at 1000 
F. The boiler will be the ‘“once- 
through"? universal pressure type, 
in which water at 5500 psi is pumped 
through and changed into super- 
heated steam in a single fast passage 
through the tubes in the boiler. It 
will be equipped with cyclone fur- 
naces designed to insure rapid and 
complete burning of coal and mini- 
mize air pollution. 


Three Companies Co-operate 

Entire project, cost of which will 
exceed $12,000,000, is being engi- 
neered by American Gas and Electric 
Service Corp., a subsidiary of Ameri- 
can Gas and Electric Co. The new 
unit will be installed under Service 
Corp. supervision at The Ohio Power 
Co.’s Philo Plant near Zanesville, 
Ohio. Ohio Power is an AGE operat- 
ing company subsidiary. 

In commenting on the project on 
behalf of the three companies asso- 
ciated in it, Mr. Sporn pointed out it 
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was the consummation of more than 
30 years of continuous work and 
development on the AGE System to 
bring about more economical meth- 
ods of power generation and that the 
three companies have cooperated 
during the past three decades on a 
large number of other projects look- 
ing toward the same objective. 

““Many new ideas in_ turbine, 
boiler and plant design will be in- 
corporated and tested in this devel- 
opment,” Mr. Sporn stated. Among 
these are the use of: (1) steam pres- 
sure above the supercritical pressure 
of 3206 psi.; (2) initial steam tem- 
perature of 1150 F., and (3) more 
than one stage of re-heat. 


First Practical Design 

“While the use of boilers above the 
super-critical pressure of 3206 psi 
had been considered before and while 
laboratory pressures above that value 
had been utilized,’”’ Mr. Sporn said, 
“no practical design had ever been 
developed.” He explained that, above 
the super-critical pressure range, 
water passes immediately into steam, 
without any intermediate stage of 
“‘bubbling,”’ such as is observed in a 
pot of boiling water at atmospneric 
pressure or exists in a boiler operat- 
ing at any pressure below 3206. The 
use of this universal pressure boiler 
means that the boiler drum, biggest 
and heaviest single item of equip- 
ment in a power plant, used to sep- 
arate the bubbles of steam from the 
water, and the re-circulating pumps 
are not required. 

“It is this that in part makes the 
‘once-through’ idea so attractive,” 
Mr. Sporn said. ‘The boiler be- 
comes, in effect, a continuous run of 
tube into which water is pumped at 
one end and out of which highly 
superheated steam is delivered at the 
other end.’ In such a boiler, the 
feedwater is not delivered to a cen- 
tral drum. Instead, it passes directly 
from a newly-designed feed pump 
through the boiler unit and is heated 
and converted to superheated steam 
at 1150, passing through the boiler 
and superheater just once. 

The principle of “re-heat’’ of 
steam is used in the most modern 
power plants to practically utilize 
every ounce of energy contained in it. 
In the new Philo generating unit, 


the “double re-heat’’ method will 
realize even greater efficiencies. It 
involves leading the steam back into 
the boiler setting twice for reheating 
during its passage through the tur- 
bine. 

“Use of higher pressures, higher 
temperatures and new ideas in re- 
heat at Philo,’”’ Mr. Sporn declared 
“will make possible not only new 
world standards of efficiency in gen- 
eration of steam-electric power, but 
ultimately will make possible capital 
reductions by compressing size of 
units and bringing about more effec- 
tive utilization of materials. In this 
work there will be available the back- 
ground of experience of the last 30 
years along with similar efforts inte- 
grated by the three organizations 
AGE, G-E and B&W. 

“Even more important,” he con- 
tinued, “‘is the fact that the success- 
ful development of power generation 
at this new plateau of higher pres- 
sures and temperatures will make 
possible, in time, still higher pressures 
and temperatures and additional re- 
heats and resulting eff.ciencies hardly 
visualized a few years ago. Efficiencies 
of conversion of the heat in fuel into 
electric energy of the order of 50 per 
cent are distinct possibilities. Cer- 
tainly they loom on the horizon.” 

Mr. Sporn recalled that this origi- 
nal unit was the first 600 psi steam- 
electric turbine operating on the 
reheat cycle to be installed in the 
United States. “In its day, this in- 
stallation constituted a very significant 
advance in the economics of power 
generation, the full development of 
which has led to the high standards of 
capital and thermal efficiencies that 
are possible today, three decades 
later, in modern power plants oper- 
ating below the super-critical pres- 
sures. We are equally sanguine about 
the advances that will follow from 
this new development in super-criti- 
cal pressures, higher temperatures 
and multiple re-heat.’”’ (The first 
installation at Philo was described in 
Power Plant Engineering, June 1, 
1925, later units in September, 1929, 
coal handling in August, 1946.) 


New Turbine Design 

The new Philo Plant unit will be a 
developmental model and relatively 
small as modern generating units go. 
However, to cross the barrier of criti- 
cal pressures, new concepts of turbine 
design will be required for this ma- 
chine. Its 120,000-kw capacity will 
increase net generating capacity of 
Philo Plant one of Ohio’s largest 

to 495,000 kw. It will replace and 
use the same building now occupied 
by a 40,000-kw unit built in 1923. 
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Fig. 1. (above) View of power plant showing 700 ton coal silo in background 


Fig. 2. (left) Showing three coal-fired boilers with screw conveyor fed hoppers 


By 
F. R. MALMGREN 


Building Superintendent, A. B. Dick Co. 


Treated Coal Solves Silo Problems 


for A. B. Dick Co. 


Frozen coal in rail cars, spontaneous combustion and hanging 
up in the coal silo were some of this plant's handling problems. 
They solved them with treated coal and unusual silo operation 


N 1949, A. B. DICK COMPANY, 

manufacturers of duplicating prod- 
ucts, constructed a new plant at 
Niles, Illinois. The power plant for 
serving this factory was described in 
detail in the September 1950 issue of 
POWER ENGINEERING, and an outline 
of the coal handling system is given 
here to explain the problems which 
arose and show how they were solved. 
In brief, during our first two winters 
the power plant was in operation, 
burning coal, we had trouble with 
coal freezing in cars and silo, and with 
spontaneous combustion in the silo. 
These troubles were cured by pur- 
chasing properly treated coal, and 
altering our method of handling it in 
the silo. Here is what we had to work 
with and how we did it. 

The power plant supplies the office 
and manufacturing plant with steam 
generated at 125 psi by three water 
tube boilers, each of 25,000 lbs per hr 
capacity. The boilers are designed to 
burn either coal or gas, and each is 
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fired by a spreader stoker of the con- 
tinuous ash discharge type, Fig. 2, 
or by two gas burners set in the rear 


furnace wall. 


Coal Handling 

Coal is delivered to the plant in 
hopper bottom cars, which dump it 
through a track hopper on to a bucket 
conveyor; thence it goes over a mag- 
netic separator, and by bucket eleva- 
tor up to the top of a 700 ton storage 
silo, into which it is dumped. The silo 
is shown in the rear of Fig. 1. From 
the live storage space above the slop- 
ing shelf in the silo, the coal dis- 
charges to a screw conveyor which 
carries it into the boiler room, where 
it is dumped into the stoker hop- 
pers. A section of the silo in Fig. 3 
shows the sloping shelf. High and low 
levels of coal in the hoppers are con- 
trolled by a level device that auto- 
matically stops and starts the screw 
conveyor. 

We burn 


Southern Indiana coal, 


and it was in the cold weather that we 
ran into trouble. The coal has the 
following analysis: moisture 9.59, 
volatile combustible matter 34.80, 
fixed carbon 56.00, sulphur 0.66, ash 
9.20, BTU 13,088. We used approxi- 
mately 6000 tons of coal each winter; 
in the fall 1000 tons are placed in a 
stock pile as a safeguard against non- 
deliveries, and 5000 tons are sched- 
uled into the plant at a rate of 4 to 6 
cars per week, depending upon 
weather. 


Coal Handling Troubles 
There were three main troubles: 
a. The coal froze in the cars 
b. Coal froze in the silo and stuck 

to the walls in layers as thick 
as 18 in. 

c. Spontaneous combustion of the 
coal occured in the silo; when 
this happened all coal had to 
be emptied from the silo to 
extinguish the fire. 

Considerable attention was given to 
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Fig. 3. Sectional elevation of coal storage silo 


these problems. Each of them en- 
tailed undue expense and meant 
working under severe hardships. Coal 
cars always froze in the worst kind of 
weather and the fires in the silo al- 
ways took place on cold stormy 
nights. 

The problem was attacked in sev- 
eral ways as follows: 

High sulphur content is one of the 
prime causes of spontaneous com- 
bustion, so we are now purchasing 
coal with less than one per cent 
sulphur. 

The coal is purchased from a sup- 
plier who has a mine on the same 
railroad as our plant. This means 
we get the coal in three or four days 
and the coal is not lying around at 
transfer points on railroads or getting 
water soaked and frozen. All cars 
are bottom dump type and we specify 
that the cars from this railroad only 
be used for coal transportation. 

The coal is washed, dried, and oil 


showing sloping shelf inside 


treated. Washing and drying cleans 
the coal and eliminates surface mois- 
ture which is subject to freezing. 
The mine from which we purchase 
our coal has efficient equipment for 
preparing it to our specifications; 
therefore, washing and drying add 
nothing to the cost. Oiling prevents 
the coal from absorbing moisture 
from rain or snow in transit, and it 
also keeps the coal from oxidizing 
in the silo, which tends to retard 
spontaneous combustion. Oiling costs 
us 15 ects per ton, which is proving 
well worth while. 


Coal Silo Rearrangement 

Originally we used the bottom half 
of the silo for storage and worked off 
the shelf as much as possible so that 
coal remained in the bottom part of 
the silo for a long time without being 
moved, while the coal above the shelf 
was being moved continuously. Now 
we place all the coal in the storage 


Fig. 4. Plan of the coal silo showing position of track hopper and elevator 


section and when we want to use it, 
we draw it off the bottom and then 
place it on the shelf, from which it 
goes straight to the boilers. This 
keeps the coal in circulation and it 
does not remain in the silo for any 
length of time. We schedule coal de- 
liveries so that all coal is used up by 
the time we are ready to burn gas, 
leaving the silo empty all summer, the 
stock pile being used last. 

The combination of all these meas- 
ures has eliminated our coal handling 
troubles. We had no trouble last win- 
ter; the coal did not freeze in the cars 
or the silo, nor did it hang up in the 
silo, and there was no spontaneous 
combustion. The past winter has been 
quite mild, and it was probably not a 
very good test period, but before 
making these improvements in our 
handling system we used to have 
trouble in weather that was no colder 
than last year. So we have high hopes 
for continued success in the future. 





State Line To Have Controlled Circulation Boiler 


DVANCE in boiler practice dur- 
ing the last 25 years is strikingly 
illustrated by a contract just closed 
by Combustion Engineering, Inc., 
to furnish the boiler for a new gen- 
erating unit at the State Line Station 
of the Commonwealth Edison Co. 
system. 

Placed in service in the summer of 
1929, this station attained wide- 
spread attention because it contained 
the largest steam turbine in existence 

a 208,000-kw, three-element ma- 
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chine operating at 600 psi, 730 F 
superheat, with 500 F live steam re- 
heat, and served by six 450,000-lb- 
per-hr sectional-header boilers. 

The new cross-compound turbine- 
generator now on order will be of 
191,000 kw comparable in size to 
the earlier unit, but it will have only 
one boiler instead of sir. The nominal 
steam conditions will be 2000 psig 
and 1050 F primary/1050 F reheat 
temperature at the turbine instead of 
600 psi, 730 F primary and 500 F 


reheat. The boiler will be of the 
controlled-circulation, reheat type 
with a twin furnace, platen-type 


superheater and corner firing with 
tilting tangential burners for steam 
temperature control. It will be served 
by eight Raymond bowl mills and 
have three air preheaters of the 
Ljungstrom regenerative type. The 
continuous rated output of the unit 
will be 1,350,000 lb of primary steam 
per hour ~ a figure one half that of 
the combined output of the six earlier 
units supplying about the same tur- 
bine capacity. 


7\ 





What the Power Engineer Needs to Know About 


Centrifugal Boiler Feed Pump Maintenance 


In this article the author discusses rou- 


tine maintenance programs as well as 
annual and semi-annual inspections 


fk — ARTICLE IN THE June 
Issue of POWER ENGINEERING de- 
scribed the various considerations 
which need be studied in determining 
the frequency of a complete boiler 
feed pump overhaul. This article 
discusses the observation and main- 
tenance procedures which should be 
carried out as part of a routine pro- 
gram in the power plant. 

In general, since operators are on 
constant duty and since boiler feed 
pumps are located in fairly accessible 
areas (if not on the turbine room 
floor, as is becoming quite prevalent), 
hourly and daily observations should 
be made of the boiler feed pump oper- 
ation. It is frequently the custom to 
enter capacity, pressure and tempera- 
ture readings in the daily station log. 
These readings may even be comple- 
mented by such additional data as 
motor current input, bearing temper- 
atures and other similar information. 
Examination of these readings will 
disclose any rapid reduction in per- 
formance and will be prime evidence 
that a more complete investigation is 
indicated. Regardless of what these 
log readings include, the most im- 
portant precautionary measure is to 
be on the lookout for irregularities in 
the operation of the pump so that 
anything out of the ordinary may be 
reported immediately. Such irregular 
symptoms may consist of a marked 
change in the sound of a running 
pump, an appreciable increase in the 
vibration of the pump or a sudden 
change in bearing temperature. An 
abrupt change in the bearing tem- 
perature is a much more reliable 
symptom of trouble than a constantly 
elevated but steady temperature. 

The operation of stuffing boxes 
should likewise be checked hourly. 
The stuffing box leakage should be 
sufficient to provide adequate cooling 
and lubrication of the packing but 
need not be excessive and wasteful 
At the same time, it is important to 
realize that unless leakage can carry 
away the heat generated at the pack- 
ing, the latter will burn and score the 
shaft sleeves. Therefore, if the stuffing 
box is provided with water quenching 
glands, the supply of quenching water 
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must be turned off during this ob- 
servation to be sure that the flow 
observed is strictly made up of 
stuffing box leakage and nothing else. 


Inspections 

Just as in the case of the frequency 
of complete overhauls, there appears 
to be a considerable divergence of 
opinion between pump designers as 
well as between operators on the 
subject of what maintenance and 
routine inspection procedures should 
be carried out semiannually and 
which annually. Fortunately, there 
is relatively little danger on the one 
hand if the time elapsed between 
certain scheduled procedures is length- 
ened from six to twelve months and 
there is also little excessive expense if, 
on the other hand, certain procedures 
are made twice as frequently as may 
actually be necessary. 

The following recommendations rep- 
resent a reasonable compromise be- 
tween various accepted practices. 
Semiannually, the stuffing box glands 
should be checked for free movement 
and the gland bolts should be cleaned 
off and oiled. The packing should be 
inspected to determine whether it 
needs replacement. 

The coupling bolts should be dis- 
connected and the pump and driver 


By |. J. KARASSIK, 


Manager, Multistage Pump Section, 
Centrifugal Pump Division, Worthington Corporation 


alignment checked and corrected if 
necessary. The shaft end play should 
be checked during that operation. 
When the bearings are oil lubricated 
(whether sleeve or ball bearings), the 
oil should be drained out entirely, 
the system washed out and the oil 
renewed. Grease lubricated bearings 
should be checked to see that the 
correct amount of grease is provided 
and that it is still of suitable con- 
sistency. 

A much more thorough inspection 
should be made of a centrifugal boiler 
feed pump once a year. In addition 
to the semiannual procedure, the 
bearings should be removed, cleaned 
and examined for flaws. The bearing 
housings should be carefully cleaned 
and washed out. Antifriction bearings 
should be examined for scratches and 
wear after cleaning. In order that 
neither dirt nor moisture may find 
their way into a ball bearing, it 
should be coated with oil or grease 
immediately after cleaning and, pref- 
erably, packed in clean rags or paper 
prior to reassembly. If the lubrica- 
tion system includes an external oil 
cooler, the latter should be _ thor- 
oughly flushed and cleaned along 
with all the small oil and water 
piping. 

Unless prior experience has shown 
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Fig. 2. Proper checking of couplings for proper alignment of pump and driver 


that the stuffing box packing has a 
life considerably in excess of twelve 
months, the packing should be re- 
moved and the shaft sleeves thor- 
oughly examined for wear. If exces- 
sive grooving appears, the indication 
is that the packing is unsuitable or 
improperly installed, that the shaft 
is bent or poorly aligned (so that it is 
running eccentrically) or that the 
glands are generally set too tight, re- 
sulting in insufficient lubricating and 
cooling leakage and excessive heat at 
the packing. 

If the centrifugal boiler feed pump 
is fitted with babbitted sleeve bear- 
ings, the radial bearing clearances 
should be checked with the packing 
removed and the coupling discon- 
nected. This is accomplished by 
checking the vertical shaft movement 
at both ends of the pump. A vertical 
movement in excess of 150 per cent of 


the original clearance will require 
that the bearing radial clearances be 


restored. The thrust bearing of a 
sleeve-bearing fitted pump is gener- 
ally of the thrust collar and thrust 
shoes variety. The end play allowed 
by this thrust bearing should likewise 
be checked and if it exceeds the 
maximum recommended by the man- 
ufacturer, the cause of the excessive 
wear should be investigated and the 
axial clearances restored. 


Balancing Device 

If the pump is provided with a 
balancing device with axial clearance 
between the stationary and rotating 
parts, this clearance should be checked 
and reset in accordance with the 
manufacturer’s recommended _pro- 
cedure. Generally, this consists in 
moving the rotor in a direction to 
close the axial gap between rotating 
and stationary parts, then moving 
it back a predetermined amount 
varying from 10 to 15,000). In that 
position of the rotor, the thrust shoes 
on the inboard side should be in con- 
tact with the thrust collar and the 
entire axial clearance of the thrust 
bearing should be between the thrust 
collar and the thrust shoes on the 
outboard side. (See Fig. 1. 

If the couplings are of the all- 
metallic, lubricated type, they should 
be opened, cleaned and relubricated 
with the proper amount and con- 
sistency of oil or grease recommended 
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by the manufacturer of the coupling. 
The final check procedure involves 
the coupling alignment. While the 
manufacturer’s instructions generally 
provide a description of the methods 
used to line up the pump and the 
driver, and while such descriptions 
have been very frequently presented 
in articles appearing in technical 
magazines, it remains advisable to 
present such a description here. 


Coupling Alignment 

Place a straightedge across the top 
and side of the coupling, and at the 
same time, check the faces of the 
coupling halves by means of a tapered 
thickness gage or feeler gages to see 
that they are parallel. (See Fig. 2.) 
For all checks of alignment, including 
that for parallelism of the coupling 
faces, both shafts should be kept 
pressed hard over to one side. 

When the peripheries of the cou- 
pling halves are true circles of the 
same diameter and the faces are flat, 
exact alignment exists when the dis- 
tance between the faces is the same 
at all points and a straightedge will 
lie squarely across the rims at any 
point. If the faces are not parallel, 
the thickness gage or feelers will show 
a variation at different points. If one 
coupling is higher than the other, 
the amount may be determined by 
the straightedge and feeler gages. 

Sometimes coupling halves are not 
true circles and not identically of the 
same diameter. In checking the true- 
ness of either coupling half, revolve it, 
holding the other coupling half sta- 
tionary, and check alignment at each 
quarter turn. Next, revolve and check 
alignment of the coupling half previ- 
ously held stationary. A variation 
within manufacturing limits may be 
found in either of the half couplings 
and proper allowance for it must be 
made when aligning the unit. 

Instead of using a straightedge and 
feeler gage, dial indicators may be 
used to align the coupling halves 
(Fig. 3). The indicator is bolted to 
the pump half of the coupling and 
used to check both radial and axial 
alignment. With the button resting 
on the other coupling periphery, set 
the dial at zero and chalk mark the 
coupling half at the point where the 
button rests. For any check (top, 
bottom or sides) rotate both shafts 


Fig. 3. Shows the use of the dial indicator for checking coupling alignment 


by the same amount, i.e., all readings 
on the dial must be made with its 
button on the chalk mark. The dial 
readings will indicate whether the 
driver has to be raised or lowered or 
moved to either side. After any move- 
ment, check the coupling faces to see 
that they remain parallel to one an- 
other. 

If the dial reading at the starting 
point is set to zero and the diametri- 
cally opposite reading at the bottom 
or sides shows a plus or minus 0.006 in. 
the driver has to be raised or lowered 
by shimming, or moved to one side 
or the other by half this reading. 

When an extension coupling is 
used, a dial indicator should be used 
for checking the alignment. The ex- 
tension piece between the coupling 
halves should be removed, exposing 
the coupling hubs. Using the coupling 
nut on the end of the shaft, clamp a 
suitable extension arm or bracket 
sufficiently long to extend across the 
space between the coupling hubs. 

The dial test indicator is mounted 
on this arm and alignment checked 
both for concentricity of the hub 
diameters and parallelism of the 
hub faces. Changing the arm from 
one hub to the other provides an 
additional check. 


Performance Test 

An annual inspection should not 
be considered finished before a com- 
plete performance test is carried out 
on the centrifugal boiler feed pump. 
All instruments and metering devices 
used in such a test should first be 
recalibrated; only too often work is 

vasted because inaccurate test in- 
struments are used. The performance 
data obtained from this test should 
be carefully compared with both the 
original pump test and with all the 
tests made subsequent to the installa- 
tion of the pump and prior to the 
annual inspection in question. Should 
this comparison indicate either that 
the pump performance has fallen off 
to a point where further operation is 
uneconomical or that the rate of in- 
ternal wear has suddenly become 
much more rapid than usual, a deci- 
sion to carry out a complete overhaul 
is indicated. 

The recommended procedure of a 
complete overhaul will be discussed 
in another future article. 
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Degree-Day Method Helps You Estimate Next Season's 
Fuel Consumption for Your Building Heating System 


fe: ARTICLE is presented as a 
guide and a method for the engi- 
neer who is interested in computing 
the approximate fuel consumption for 
a building heating system over a long 
period, employing the Degree-Day 
Method. 

Now that one heating season is 
over, most engineers having building 
heating systems use the summer 
months to put everything in shape 
for next winter. And they usually 
make an estimate of the amount of 
fuel they may need for the next 
season, so it can be properly provided. 

There are two principal uses of 
degree-day figures. One is in the com- 
parison of the number of degree days 
in the current year with those in 
corresponding periods of previous 
years. For example, if a building used 
1000 gal of oil during a certain heat- 
ing season as compared with 850 gal 
for a previous season, we can obtain 
a comparison of the number of 
degree-days for the two seasons. This 
will indicate whether or not the 
increase is due to severity of weather 
(degree-days) since the fuel used 
should be proportional to the number 
of degree days for each period. The 
second use of degree-day data is to 
predict fuel consumption for a com- 
ing season, these uses will be ex- 
plained later in this article. 


What is Degree-Day? 
Before we do this, however, let us 
establish and define the meaning of 


Table |. Data on degree-days, showing fuel consumption and the average 
temperatures for the typical heating plant using month of January as basis 


the degree-day. The American Gas 
Association has standardized the de- 
gree-day as equivalent to the number 
of days on which heat is required, 
multiplied by the temperature differ- 
ence between 65 F and the average 
temperature for the period of days 
considered. For example, with an 
average daily temperature of 40 F, 
the degree-days in this case would 
be 25. 

The National District Heating As- 
sociation has made a very extensive 
study, with metered steam consump- 
tion on numerous buildings in various 
cities, and has found that the 65 F 
base standardized by the American 
Gas Association is fairly accurate. 

The United States Weather Bureau 
for years has kept daily temperature 
records throughout the country. From 
these records, the Degree-Day Hand- 
book has been prepared giving these 
data for numerous cities in each state. 
A fairly complete table of average 
monthly and yearly Degree-Days 
can be found in the Heating, Venti- 
lating and Air Conditioning Guide, 


published by the American Society 
of Heating and Ventilating Engi- 
neers, 62 Worth St., New York 13, 
N. Y. (This book will be re‘erred to 
hereafter as The Guide) 

In the 3lst edition of The Guide 
for 1953, just issued, the degree-day 
tables are given on page 437, included 
in Chapter 18, Estimating Fuel Con- 
sumption for Space Heating. 

Degree-day tables are also given in 
the District Heating Handbook, 3rd 
Edition, page 336, in Chapter 11, 
Estimating Steam Requirements. The 
Handbook is published by National 
District Heating Association, 827 
N. Euclid Avenue, Pittsburgh 6, 
Pennsylvania. 


Predicting Fuel Consumption 

If the degree-days occurring each 
day are recorded for a reasonably 
long period, the fuel consumption 
during this period as compared with 
another period is in direct proportion 
to the number of degree-days in the 
two periods. Therefore, for a given 
installation, the fuel consumption 





Table Il. Right. An 
example of the de- 
gree-day method for 
estimating fuel con- 
sumption applied to an 
actual installation. The 
figures give represen- 
tative boiler operating 
data for temperatures 
in a typical month of 
Janvary using fuel oil. 


to 12,960 gals. 
12,960 + 


Total fuel oil is 


=] 


28.1 F 





Item Number | a 


| 
Degree 


Heating | 
Days 


emenn | Months 


| 
| 
| 
Per cent 
each Month | 


1.53 
5.84 
11.27 


| September 93 
October 354 
November 684 


| December | 1045 
January | 1143 
February 1067 


Winter 18.84 


14.44 
9.12 


March 
April 
May 


Total 





each Month 


D 


Ave. temp 
each Mo. F. 


Gallons 


~SPCMPNOWAWN — 


. Total equiv. 
61.9 
53.6 


42.2 


1,052 
4,017 
7,753 
31.3 
28.1 
26.9 


11,846 
12,960 
12,100 


36.7 
46.6 
56.9 


9,933 
6,273 
2,856 
1,312,600 
68,790 





. Number of Degree-Days for the month 

. Average daily temperature, F 

. Barometer reading, inches of mercury 

. Operating steam pressure, psig. . .. . . 

. Absolute steam pressure, psia 

. Steam quality assumed, per cent 

Temperature of feedwater entering boiler, F. . 
. Actual steam generated, pounds 

. Heat furnished by boiler, Btu per pound... . 

. Factor of evaporation is 1018 
evaporation is 


. Fuel oil used, gallons per month 
Heating value, Btu per gallon 

. Cost of fuel oil per gallon ai 

. Total fuel cost per month is 12,960 x 

. Total heat input is 137,000 x 

. Cost per million Btu is 1,386.72 
Boiler eff'y. is 1,273,620,000 = 


. Efficiency is also 970.3 


. Total degree-days for the heating season are 6,067. 
. Per cent for each month based on total degree-days. 
. Oil used each month is obtained from oil used in January, which amounted 


18.84 is 687.90 gals for 1.0 per cent. 
687.90 X item B is the oil consumed in any month. 

Example: For October, 687.90 * 5.84 gives 4,917 gals of oil. 
12,960 * 100 
18.84 
. Average temperature for January = 65 


= 68,790 gals for the season. 


(1143 + 31) = 65 — 369 
1143 
28.1 
29.53 
10.5 
25.0 
99.0 
165.0 
1,251,100 
1,018 
+ 970.3..... 1.0492 
1,251,100 > 
1,312,600 
1,273,620,000 
12,960 
137,000 
$0.107 
$1386.72 
1,775,520,000 
$0.781 


0.107. 
1,775.52 


1,775,520,- 
0.7173 or 71.73% 


Btu per pound of steam is 1,775,520,000 


0.7173 or 71.73% 
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can be calculated in terms of fuel 
used per degree-day for any suffi- 
ciently long period and can be com- 
pared with similar ratios for other 
periods to determine the relative 
operating efficiencies. It should be 
noted that the degree-day method for 
calculating fuel consumption for less 
than one month is of little value. 
This method of calculation is based 
on a long term average and cannot 
be expected to coincide with any 
single month or year in calculating 
fuel requirements. 

From the tables in The Guide we 
see that the number of degree-days 
varies from city to city and in each 
city from year to year. Tables are 
frequently given showing the average 
temperature during the so-called 
heating season, arbitrarily set as the 
period from October to May. The 
heating season does not begin in all 
localities in October nor end on May 
1. Using the average temperature for 
a normal heating season the total heat 
loss from a building can be deter- 
mined for the entire heating season. 
After establishing the number of days 
the heating season lasts, the design 
temperature to be maintained inside 
the building, and the heat loss per 
hour per degree temperature differ- 
ence, we need only to multiply the 
temperature difference per hour by 
24 times the number of days in the 
heating season to obtain the total 
heat loss for the season. 


Typical Heating Problem 
For the purpose of explanation, let 
us consider a typical heating season, 
with data from the operating charts 
of a heating plant as in Table I. 


32 F 
25 psia and 100% quality, hy is 1160.6 Btu per Ib >| 
hy is 208.4 Btu 240 F hy, is 952.1 Btu 
>< > 

165 F 
| 133 Btu 75.4 Btu 99 & 952.1 is 942.6 Btu 
| —————___—> q Pid - | 
| in Feedwater 

| 75.4 942.6 is 1018 Btu per Ib | 

4 >| 


supplied by boiler | 


Diagram showing the relation of the water and steam Btu for the typical boiler described in the text 


From the table and calculations, 
we see that the heating season con- 
sidered is for a period from September 
1 through May. The number of 
degree-days for the fall months, 
September, October, and November, 
varies widely, while the winter 
months, December, January, and 
February, are fairly even, going er- 
ratic again during the Spring months 
of March, April, and May. This 
pattern of variation is approximately 
constant over a normal heating sea- 
son and would indicate that degree- 
day computations should be based 
on the average of the winter months, 
December, January, and February, 
when the degree-days offer a closer 
average in computing by this method. 

Referring to Table I let us select 
the month of January from the heat- 
ing season and compile the operating 
data for a heating boiler, based on 
the degree-day method. Knowing the 
degree-days for this month we can 
calculate the average monthly tem- 
perature as shown. Fuel oil used for 
1143 degree-days in January was 
12,960 gal. But 1143 is 18.84 per cent 
of the 6067 degree-days for the sea- 
son, consequently 12,960 gal are also 
18.84 per cent of the fuel used for the 


season. The total fuel oil used is then 
easily computed. 

Let us see how to figure the heat 
supplied to the system by a typical 
boiler installation. Such an installa- 
tion is tabulated in Table II. 

Now to determine the heat per 
pound of steam furnished by the 
boiler. Operating steam pressure is 
10.5 psig, therefore the absolute pres- 
sure 1s 29.53 0.491 + 10.5 25.0 
psia. 

Heat of the liquid h; 

at 25 psia 
Heat of evaporation hy, 

at 25 psia is 952.1 and 

0.99 (steam quality) 

952.1 


208.4 Btu 


942.6 Btu 
Total 1151.0 Btu 
Heat in feedwater 

above 32 Fis 165 — 32 133.0 Btu 
Net heat per pound 

of steam supplied by 

boiler 1018.0 Btu 

It is helpful to clarify the above 
figures by the accompanying linear 
diagram. 

In burning other fuels such as coal, 
coke, and gas, much the same method 
can be applied as with fuel oil. 





Periodic Valve Inspection 
Saves Time and Money 


PLANNED MAINTENANCE and _in- 
spection are the keys to longer valve 
life. 

Primary failures to watch for are 
leakage past the disc when the valve 
is closed and leakage through the 
stuffing box. 

Seating area leaks generally start 
insignificantly, but gain momentum 
quite rapidly. High velocities which 
are developed result in wire drawing 
and erosion of both the disc and seat. 

If caught in time, this condition 
can usually be corrected by a com- 
paratively simple regrinding or re- 
facing operation on the seating sur- 
faces, but if allowed to continue, 
complete failure is almost certain to 
result and replacement will be nec- 
essary, according to W. C. Hookway, 
in C. A. Newscast. 

Another result of leakage past the 
seat is formation of condensate and 
subsequent water hammer. This, as 
with leakage past the packing in the 
stuffing box, can result in serious 
damage. With corrosive fluids, how- 
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ever, this failure is readily detected, 
particularly if the corrosive begins to 
attack the stem, bonnet, or other 
parts of the valve. 

Maintenance department person- 
nel, who are responsible for the up- 
keep of valves, can be either correctors 
or creators of valve problems. If the 
wrong tools or methods are used, 
there’s bound to be trouble ahead. It 
is unfortunate indeed that pipe 
wrenches are so necessary in the tool 
kit of a maintenance man. When 
used for holding pipe, excellent results 
are achieved, but when this type of 
wrench is applied to a valve, damage 
results. Valves are designed with 
hexagonal surfaces wherever a wrench 
need be applied, so care should be 
taken to see that only flat faced 
wrenches are used. 

Packing or stuffing boxes are gen- 
erally designed with an adjustable 
allowance for packing wear. When 
this allowance has been completely 
taken up, the valve is ready for re- 
packing. It is important at this time 
to remove all the old packing and 
replace it with new, and not just add 
additional packing. The reason for 
this is that the innermost packing is 
most subject to wear and conse- 
quently it usually needs replacing 


more than the outer packing. 

A common fault among mainte- 
nance men is to remove stem packing 
with the tang of a file, a screw driver 
or some similar instrument. The 
result of this operation is often the 
marring of the stem and a subsequent 
leakage through the stuffing box, 
since the valve depends greatly on 
the surface condition of the stem for 
its tightness in the packing area. A 
score mark on the stem acts some- 
what like a file as it passes through 
the packing, and packing life is ob- 
viously reduced. 

There is available on the market 
today a simple device called a pack- 
ing hook, designed to simplify the 
removal of packing and reduce to a 
minimum the possibility of damaging 
the stem. Its use is highly recom- 
mended. 

The duties of a valve maintenance 
man should consist of routine inspec- 
tion, adequate lubrication of moving 
parts to reduce wear to a minimum 
and improve performance, cleaning as 
required to insure proper functioning 
of all parts, repacking when neces- 
sary, and occasional regrinding or 
resurfacing of the seating surfaces. A 
planned program of valve mainte- 
nance will save money. 
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New Boiler Water Test Uses lon Exchange Resin 


[EW TEST for solids in boiler wa- 

ter, said to be comparable in 
accuracy and simplicity to the con- 
ductometric method, has been devel- 
oped by Hall Laboratories, Inc., con- 
sulting engineering firm on water 
problems 

Essentially, the test involves mix- 
ing the boiler water sample with a 
strongly alkaline anion exchange 
resin, and titrating a portion of the 
resulting solution with acid to the 
proper end point. 

A milliequivalent of hydroxide is 
formed for every milliequivalent of 
salt in the sample. The volume of 
standard acid required for the titra- 
tion, multiplied by a suitable factor, 
gives an accurate measure of the 
dissolved solids in the sample. 

H. M. Rivers and V. M. Marcy of 
Hall Laboratories described this 
method in a paper given before the 
recent Pittsburgh Conference on 
Analytical Chemistry and Applied 
Spectroscopy. 

Two procedures may be used, 
pending on the degree of accuracy 
desired. With the dropper test, which 
can be made in two minutes, results 
are reproducible to 200 ppm dis- 
solved solids. The more _ precise 
burette test requires about three min- 
utes and gives results reproducible to 
within 25 to 50 ppm. 

Complete dropper and burette test 
units, with enough reagents for about 
100 tests, are available. For further 
information, ask the Editor of POWER 
E.NGINEERING. 


de- 


The step-by-step diagram, right, shows new test 
procedure using ion exchange resin to determine 
solids in boiler water, using the dropper method 
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“Think we should tell him 
that's his shoe string?” 


Marked Packing Tool Prevents Shaft Damage 


By H. NYE JOSLEYN 


WHEN THE packing is removed from 
around a shaft, the packing tool’s 
sharp point often scratches the shaft 
surface. This damage can be avoided 
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by painting a mark on the tool handle 
or hub to show direction of the point, 
then making sure point is turned away 
from the shaft surface when used. 











Does Your Water-Level Alarm Whistle Work? 


MONG your most important 
fX boiler safety devices is the high- 
and-low-water warning whistle. It 
should be checked regularly to make 
sure it’s in operating condition. 

The easiest way to do this is with 
a spare. Substitute the spare, which 
you know to be in working order, for 
the one in the boiler. Check the one 
you’ve removed and keep it ready for 
future use. 

If you have more than one boiler 
to service, install the spare on the 
first one, use the one you’ve taken 
out of the first boiler in the second 
one, and so on down the line, ending 
up with the whistle from the last 
boiler. In each case be sure the 
whistle works before reinstalling it. 

To find out whether the whistle 
mechanism is in good shape without 
having to climb all over the boiler, 
make yourself the “ whistle checker”’ 
shown in Fig. 1. From any convenient 
source, run a live steam line equipped 
with a shut-off valve. Connect the 
line to a steam chamber, made out of 
{-in. piping about 4 to 5 in. long and 
threaded internally at both ends. Use 
reducing bushings until you can fit 
the chamber to the steam supply pipe 
at one end, and to the threaded 
whistle float valve at the other. If 
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available, compressed air can be used 
instead of steam. 

In checking the whistle, proceed as 
follows: Insert the whistle float valve 
into the chamber. (Remove the 
floats; the weight of the arms will 
activate the high or low water vents.) 
Turn on the steam or air supply. In 
the normal upright position the 


whistle should sing out if the “low- 
water’ valve works, as shown in Fig. 
1. Rotate the float valve mechanism 
in the steam chamber until the 
whistle is upside down to check the 
“high-water’’ valve; the weight of the 
float arm will open it, and at the 
same time close the “low-water” vent. 
The whistle should whistle. 
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Section through home-made whistle checker showing the whistle valve mechanism in position for testing. 
The operating arms, without the floats, are heavy enough alone to open and close the whistle valves 


Can You Afford Combustion Control in Your Boiler Room? 


TEN YEARS AGO, when premium- 
grade coal was available at a com- 
paratively low price per ton, the 
main objective was to keep the steam 
pressure up regardless of the amount 
of fuel used or the efficiency. Six 
per cent of the fuel cost amounted 
to only a few dollars which, compared 
to the cost of combustion controls, 
made their consideration out of the 
question. Today, however, with the 


price of coal in the neighborhood of 
$10 a net ton delivered to the stoker 
and the price of automatic combus- 
tion control systems remaining com- 
paratively stable, it is imperative 
that combustion controls be consid- 
ered as a means of cutting ever 
mounting costs. The power engineer 
faced with the over-all problem of 
cutting costs naturally has to de- 
termine how much he can afford to 


Table shows possible savings resulting from use of combustion control systems for various boiler sizes 


YEARLY SAVINGS IN FUEL * 


10,000 Ib 
boiler 


5,000 Ib 
boiler 


Savings 
(per cent) 


15,000 Ib 
boiler 


40,000 Ib 
boiler 


20,000 Ib 
boiler 


30,000 Ib 
boiler 


spend for automatic combustion 
control. Experience has shown that 
annual fuel savings of over 10 per 
cent have been made through the use 
of automatic combustion controls. 
The table prepared by the Fair- 
mont Coal Bureau gives the yearly 
fuel savings which may be made 
through the use of combustion con- 
trol systems for six different sizes 
of boilers. Using a conservative figure 
of 6 per cent saving of annual fuel 
bill, the power engineer can afford 
to purchase an automatic combustion 
control system costing an amount 
equal to that shown opposite the 6 
per cent saving in the first column 
and under the size boiler which he 
is considering. A power engineer 
considering a 15,000-pound-per-hour 


510 
1,020 
1,530 
2,040 
2,550 
3,060 
5,100 


$ 680 
1,360 
2,040 
2,720 
3,400 
4,080 
6,800 


340 $ 
680 

1,020 

1,360 

1,700 

2,040 

3,400 


$ 255 $ 
510 
765 
1,020 
1,275 
1,530 
2,550 


$ 85 $ 170 
170 340 
255 510 
340 680 
425 850 
510 1,020 
850 1,700 


boiler could afford to invest up to 
$1,530 for an automatie combustion 
control system and pay for the sys 
tem the first year out of the savings in 
fuel costs. 

With fuel prices rising steadily, 
more and more savings will be pos- 


* Based on coal at $9.50 per net ton. Evaporation at 10 Ib steam per |b coal with boiler operating at rating : ° ° 
sible by using combustion control. 


12 hours/day, 300 days/ year 
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uestions and Answers 


Your fellow engineers will answer your power engineering questions. You 
answer theirs, get paid well. Simple? Effective? Why don't you try it! 


Question No. 509 


How Repair this Leaking Pipeline ? 


HERE IS a problem we are having 
with a prefabricated, insulated steam 
and return line installation approxi- 
mately 2000 ft long. This installation 
was made about 7 years ago and until 
last winter seemed to be giving ex- 
cellent service. 

But then, within a week’s time, we 
had three breaks in the return line, 


PRACTICAL HINTS AND KINKS — 


in each case where the pipe passes 
through the concrete section plug. 
We can find no conclusive evidence 
that the leaks, seemingly caused by 
corrosion or electrolysis, were in any 
way caused by excess moisture get- 
ting into the lines. 

The manufacturer of the pipeline 
disclaims any responsibility for the 
seemingly very short life of the in- 
stallation, so our organization appar- 
ently will be forced to replace it or 
correct what seems to us to be a 


How about the gadget you made or the trick you used to do your job better? 
Write us about it. Send a sketch too. You will be paid well for contributions. 


Flow Factor Chart for Comparing 
Fluid Flows 


By JOHN D. CONSTANCE 


THE ACCOMPANYING TABLE is pre- 
sented as a convenient and time- 
saving tool for pressure drop con- 
versions. After calculating the drop 
through a pipeline in the*usual man- 
ner, the drop for thegsame flow 
through another or several other 
pipe sizes may be quickly checked 
for comparison. 

Accuracy is within 5 per cent, for 
al' practical purposes. The factors 


2 soe 


0251 | 0036 | 0009 


were calculated from the formula: 
Flow Factor = 
Given pipe size (in.) \ 48 
New pipe size (in.) 

Sizes are nominal, but will hold 
for schedule 40 pipe. For other 
schedule pipe sizes, actual internal 
diameters may be substituted in the 
formula to calculate the different 
flow factors. 

Example: Pressure drop for a 3 in. 
pipe is 5.47 psi. Find pressure drop 
for same flow through a 2 in. pipe 
of same material and schedule. From 
chart, Flow Factor is 7.0, since a 
greater drop is to be expected. 
Therefore, approximate drop for 2 in. 
pipe is 5.47 X 7.0 or 38.3 psi. 
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Knowing the pressure drop for a given pipe flow, this chart helps you quickly find drops for other flows 


faulty design of having steel pipe in 
contact with a concrete seal. 

Recently two leaks showed up in 
the steam line in comparable position 
to those found earlier in the return 
line. It seems to us that if we are to 
preserve our present investment in 
the line, we will have to open up each 
joint and knock out the concrete 
plugs to remove the contact with the 
steel pipe. 

The question then arises: Will the 
insulation support the pipe or will 
typical pipe supports need to be pro- 
vided. Also, can iron cement or some 
other chemical patch be applied satis- 
factorily to the pitted areas which will 
be exposed when the concrete plugs 
have been knocked out? Or will these 
need to be built up with a torch or 
completely removed to assure satis- 
factory service in the future? 


H. M. P. 


PROPERLY constructed tools help to 
remove built-up frost on refrigeration 
pipes and coils, and the same tools 
can be useful in removing scale from 
the tubes of fire tube boilers. 

Two scrapers are employed, one for 
the upper half of the pipe or tube, the 
other for the lower half. Combining 
the cutting edges into one instrument 
is not recommended; it makes the 
tool weaker and clumsier. 

To make scrapers for use on 2 in. 
refrigerated pipe coils, start with 
35 in. squares of 10 gage galvanized 
plate. Mid-way along one edge of 
each plate, cut a semi-circle larger 
than the outside diam of the pipe. 
Sharpen these half circles, beveling 
both sides to a dull knife edge. In 
welding the scraper blades to the 
pipe handles, keep their plane paral- 
lel with the pipe centers. This will 
allow the position of the pipe to 
show the angle of the scraping edge 
when in use. In practice, move the 
scrapers at about 45 deg to the work. 





Home-made tool for scraping refrigeration pipes 
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Cut Steam from 100 psi to 2 psi 
Without PR Valve 


CARL E. WIGNER chief engineer, the 
Borden Co., Chicago, has a sugges- 
tion for you. 

If you are using steam at 100 psi 
or so in your plant, and you'd like 
to use some of this steam to heat 
offices or other areas, you can install 
a thermostatically controlled system 
with just three components. 

That is not unusual, admittedly, 
except for the fact that there’s no 
pressure-reducing valve’ involved. 
The three components you need are 
a low-voltage room thermostat, a 
low-voltage Pressuretrol unit (0-15 
psi) and a !. in. low-voltage spring- 
return Modutrol motorized valve. 


Put Them in This Way .. . 
Connect the steam line, through 
the Modutrol motorized valve, to the 
present heating system. Then install 
the Pressuretrol unit, tapped into 
the line anywhere downstream from 


Use and Inspection of Chains 


SAFETY in the handling of sling 
chains is being stressed at the Toledo 
plant of The National Supply Co., 
manufacturer and distributor of oil 
field machinery and equipment 

Chains are” tested regularly. «for 
stretch, cuts and twists, which fore- 
cast future breaks. Charts have been 
distributed throughout the plant 


The chain on the left is normal size; the other two 
lengths have both been stretched by overloading 
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Schematic diagram of pressure-reducing system 


the valve. Wire the thermostat in 
series through the Pressuretrol unit 
and motorized valve, and set the 
Pressuretrol unit for 2 psi. 

When the thermostat calls for 
heat, it closes the contacts in the 
circuit to energize the Pressuretrol 
and motorized valve. The motorized 
valve opens at the command of the 
Pressuretrol and maintains 2 psi 
showing the safe working loads for 
the alloys used, and giving sugges- 
tions for using the chains properly. 

The principle cause of chain dam- 
age is overloading, by either under- 
estimating the load being handled, 
or by hooking on improperly. 

The next most usual reason for 
chain damage is the cutting of the 
chain metal itself, by wrapping a 
chain over a sharp edge of a part 
being lifted. Wood blocking can be 
used to cushion the chain and pre- 
vent it from actually touching the 
sharp edges. 

Another cause of cut or indented 
links is due to a whipping action of 
a casting or other part turning over. 

Twists in chain legs may be caused 
by bent links. More often, twisted 
links are caused by a chain being 
stressed with a kinked link. 

At the Toledo plant, Ted Steele 
has the responsibility of spotting 
chain defects. One of the require- 
ments in making a good inspection 
is to hang a chain until its full length 
is suspended. 

The hooks are then checked to see 
if they hang at the same elevation. 
Chains must measure the same as 
the length stencilled on the marking 
ring. The latter is a small ring at- 
tached to the bull-ring on which are 
stencilled the serial number of the 
chain and its length. The inspector 
also checks the openings of the hooks 
to determine whether the hook has 
been strained. 

Visual inspection is very impor- 
tant. A glance at the hanging chain 
instantly tells if the links line up. If 
they are out of line, there must be a 
bent or twisted link. 

A program of replacing wrought 
iron chains with those made of alloy 
steel has been adopted by the plant. 
They are stronger and less suscep- 
tible to damage. 


steam through all the radiator lines, 


Demand Satisfied, and Then. . . 


As the demand for heat is satisfied, 
the thermostat breaks the circuit 
and the motorized valve returns to 
its closed position. It will remain 
closed until there is another demand 
for heat, when the process will repeat 
itself. 

Not only is this system inexpensive 
to install, it is also easy on the 
maintenance budget, according to 
the report on it in Industrial Control 
News. It completely eliminates the 
necessity for the sometimes trouble- 
some pressure-reducing valve. 


So? 

So, wherever you have temperature 
and pressure control problems which 
interlock —- as they frequently do 
you may find it economical to put a 
system such as this one to work for 
you as an inexpensive solution. Since 
you can do the job reliably with these 
three components and save trouble 
in the long run, it seems well worth 
considering. 


Work Books for Maintenance Jobs 
BY DONALD L. COCHRANE 

IN A POWER PLANT where operators 
and maintenance men work shifts 
without a foreman, or work some 
distance away from their supervisor, 
here is an idea I have found works 
well in helping to keep track of 
every job assigned to these men. 

I have a book for each man -~a 
spiral notebook or small loose leaf 
is suitable —- which I take with me 
on my daily inspections. Each book 
has on the cover the name of the 
individual to whom it applies. In 
these books, I write down the jobs to 
be done and any particulars concern- 
ing them. I designate the order in 
which they are to be done and the 
type of maintenance or operation 
ticket to be made out on completion 
of the job. if it is a two-man job, I 
designate it so in two books. 


Push Button Protector 


To prevent unauthorized operation 
of hotel fans, hinged metal boxes were 
attached to the wall beside the push 
button stations. When locked, the 
boxes cover the buttons, and can be 
opened by authorized personnel only. 


5 

















Diagram showing how push button protector works 
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Low Cost Insulation Covers Parallel Pipes 


\ '7HEREVER PIPES ARE paral- 
lel, close together and contain 
temperature-compatible materials, it 
is often economical and equally as 
effective to insulate the entire group 
as a unit. Most pipes go their own 
way in servicing power and process 
equipment and must be individually 
insulated. On the other hand, many 
parallel pipe runs are so short that the 
savings in group insulation are small. 
But the reduced cost of pipe insula- 
tion and application time becomes 





Fig. 1}. 


Parallel lines in a long elevated run at an eastern chemical plant 


significant when two or more pipe- 
lines are parallel in long runs. 

For example, the insulating method 
on a pair of parallel lines in a long 
elevated run at an eastern chemical 
plant is detailed in the drawing. 
Process steam at 40 psi, or 267 F, and 
molten sulphur at 284 F are carried 
in the two 4-in. pipelines on the right, 
the sulphur line being internally 
traced by a coaxial 1 '!4-in. steam line. 

Mineral wool blanket-type pipe 
insulation in 24-in.-long sections was 


wrapped around both pipes, laced 
tightly at the joint with 16-gage gal- 
vanized iron wire, and banded at 
about 12-in. intervals. A weather- 
resistant roofing-felt jacket was then 
applied over the insulation and also 
banded on 12-in. centers. Since the 
lines are entirely exposed, the insula- 
tion joint is located on the underside 
and the roofing felt is lapped down- 
ward about 3 in. Whether parallel 
pipes are indoors or outdoors and con- 
tain steam, molten sulphur, asphalt, 
water or any other hot material, 
flexible blanket-type insulation ap- 
plied like this maintains tempera- 
tures efficiently for a lower first cost. 
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Fig. 2. Section of parallel lines shows details of insulation application 





These Pumps are Switched Automatically by Demand Changes 


sively lower coils, shutting off the 
unneeded pumps. All pumps shut 
off when the flow ceases. 

This pump-sequence system is in 
use at a number of product loading 
terminals in this country. The most 


AN IMPROVED pump-sequence con- 
trol system, automatically and effi- 
ciently adjusts the pumping capacity 
in multi-pump liquid delivery sys- 
tems to meet the instantaneous de- 
mands in discharge lines regardless of 
how the demands fluctuate. 

This system eliminates the disad- 
vantages of attempting to operate 
the correct number of pumps man- 
ually. With manual operation, per- 
sonnel are usually unable to maintain 
the proper balance between pumping 
capacity and flow rate because of 
demand changes. 

As soon as a discharge nozzle is 
opened, a pressure switch located in 
the discharge line senses the drop 
in pressure and turns on the first 
pump. This is the only _ pressure- 
sensing operation in the system. As 
the liquid moves through the line, 
a meter on a by-pass of the main 
discharge line measures the flow. 

A meter float rises in response to 
the rate of line discharge; at the 
same time, a _ nickel alloy tube, 
mounted on the float, moves up into 
an inductance transmitter. 

The transmitter contains a num- 
ber of flat coils, spaced vertically. 
As the nickel tube moves up through 
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the center of each coil, it changes 
the impedance in the coil. This im- 
pedance change is picked up by a 
simple Thyratron circuit which trips 
the starting switch for each succes- 
sive pump motor. 

Conversely, as the demand de- 
creases, the float drops and the rod 
descends out of the’ field of succes- 





recent installation is at the new 
Benelux refinery just completed by 
Esso Standard in Belgium. 
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PRESSURE SWITCH 
(NO.| PUMP) 








This is a schematic diagram of the pump sequence control system as described in text 
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Fig. 1. 


General view of incinerator showing position of draft control damper 





That 





Fig. 2. A closer view of the balanced draft control damper seen in Fig. | 


|__|! [ncinerator! 


Boiler draft is often upset by opening the door of an 
incinerator that uses the same stack. Here’s a good remedy 


bie THE MAN who has to burn 
dead dogs and wet garbage, the 
calorific value of the fuel is the least 
of his worries; often his problem is to 
burn it at all; and when he does his 
troubles are just beginning. Burning 
garbage makes a horrid smell, and 
practically the only way to get rid 
of it is to carry it up so high that it 
won’t come down again. 

For this reason, most incinerators 
are attached to the boiler house and 
make use of the boiler stack. The flue 
outlet from the incinerator is usually 
connected straight into the boiler 
breeching, as close to the stack as 
possible, and this leads to more 
trouble. If the boiler draft is adjusted 
with the incinerator door closed, 
opening the door upsets the draft; 
if the boiler draft is adjusted with the 
incinerator door open, closing the 
door upsets the draft. 

The incinerator at Carson Pirie 
Scott and Co.’s department store in 
Chicago gave this sort of trouble 
until Chief Engineer Kimble elimi- 
nated it by installing a balanced 
damper in the incinerator flue to 
compensate for opening and closing 
the door. The damper, which fools 
the boiler into thinking the incinera- 
tor door is always open, is shown in 
Figs. 1 and 2. 

The boiler draft is adjusted with 
the incinerator door open and the 
damper closed. When the door is 
shut, the change in draft automati- 
cally opens the damper, which allows 


the same amount of air as before to 
enter the incinerator flue. When the 
door is opened again the damper 
closes, so at all times the same 
amount of air is drawn into the boiler 
breeching, either through the incin- 
erator door or the damper. 

The photos on this page also show 
how partly burnt scraps of refuse are 
prevented from escaping. Fig. 3 shows 
the first of two firebrick baffles built 
right across the incinerator, one be- 
hind the other, just at the back of the 
combustion chamber. These two baf- 
fles catch most of the paper, ash, and 


scraps that would otherwise be car- 
ried by the draft into the stack. 

As an extra impediment, the flue 
makes two right angle bends before it 
enters the boiler breeching. These 
bends can be seen in Fig. 2. It will 
be noticed that the incinerator flue 
joins the boiler breeching fairly high 
up. This allows rising boiler flue 
gases to pick up soot and ash sepa- 
rated out by the swirling turbulence 
created where the incinerator and the 
boiler flue gases converge. Lower 
convergence of the flows would allow 
soot to deposit on the stack floor. 





Fig. 3. One of two firebrick baffles to prevent scraps being carried by draft out of incinerator 





Fig. 1. New 200,000-kw industrial power plant of Electro Metallurgical Co. on Ohio River near Marietta, Ohio. Plant supplies power for great 
new Electromet production of ferrochrome and other alloys. Note wall panel construction. At left, behind plant, is 160,000-ton coal storage area 


Fig. 2. Here are two of the four main turbine 
generators in the new Electromet power plant 
Each hydrogen-cooled generator has name- 
plate rating of 40,000-kw, 13.8 kv. 3-phase, 
60 cycle, but capability is at least 50,000-kw 
These units supply electric power for huge electric 
furnaces and alloy-making processes, also supply 
turbine extraction steam to Bakelite Co. processes 





Electromet's 


| RIVING SOUTH along the beau- 

tiful Ohio River from the his- 
toric city of Marietta, Ohio, you 
approach the great new $100,000,000 
plant of Electro Metallurgical Co., 
about 6 miles south of Marietta. 
Rounding a curve near the plant, 
first part of the‘development you see 
is a large concrete-paneled building, 
Fig. 1, surmounted by four steel 
stacks, a large coal storage pile to 
the south of it. This is the new power 
plant built to serve the great metal- 
lurgical plant now being. completed 
at this site. On one section of the 
property is a plant of the Bakelite 
Co., both Bakelite and Electromet 
being divisions of Union Carbide and 
Carbon Corp. 


Electric and Steam Demands 


It is the combined electric power 
and steam load of these two plants 
that creates the need for one of the 
largest industrial power plants in the 
country. The entire electric and 
steam output of the plant will be 
required for industrial production. 

Reasons for building this new 
Electro Metallurgical Co. plant at 
Marietta were (1) adequate coal sup- 
ply only a few miles away; (2) ample 
water supplies, (3) ample supply of 
good workers. 
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Fig. 3. Control room of new power plant, showing bench board carrying operating adjustments, with recorders and indicators on vertical panel 





200,000-kw Industrial Power Plant 


The Electromet plant at Marietta, 
now in operation (although the 
final parts are still under construc- 
tion) was built primarily to produce 
a unique steel alloying material, the 
new Simplex ferrochromium alloy 
for use in making stainless steels. 
The object is to produce a chromium 
alloy with virtually no carbon in it 
and in the new product the carbon 
can be kept as low as 0.01 per cent, 
whereas by other methods it might 
average 0.03 per cent. This is a reduc- 
tion of carbon to 14 its former value 
and is important in the manufacture 
of stainless steel. 


Big Electric Load 

To produce this new alloy and 
others (such as ferromanganese) elec- 
tric furnaces are used, also large 
electrolytic cells for producing elec- 
trolytic chromium and electrolytic 
manganese. These, together with the 
associated auxiliary motors, material- 
handling equipment, lighting and 
other equipment, consume large 
amounts of electric power. The plant 
of Bakelite Co. at one end of the 
property, in addition to electric 
power, consumes large amounts of 
process steam. In addition, great 
quantities of river water must be 
supplied to the processes. 

All these services must be supplied 


by the new power house of Fig. 1. 
Principal equipment installed in it 
consists of four 40,000-kw (name- 
plate rating) single automatic ex- 
traction-condensing turbine generat- 
ing units. These have hydrogen- 
cooled generators and _ direct-con- 
nected exciters and their maximum 
capacity is far beyond the name- 
plate rating, so that the plant is 
considered a 200,000-kw plant. 


Steam Generating Units 

These units are supplied with 
steam at 1250 psig, 950 F by four 
pulverized-coal-fired steam generat- 
ing units each designed for 650,000 
lb per hr of steam, maximum design 
pressure 1475 psi, 950 F. 

Each turbine is equipped with a 
controlled extraction point from 
which steam at 275 psi is transmitted 
through an underground piping sys- 
tem to the industrial processes. An 
underground electrical distribution 
system is also used. 

Electric generation is at 13.8 kv 
and the power is transmitted to the 
industrial plant at that voltage, and 
stepped down as required. An out- 
door 13.8/132 kv substation is pro- 
vided from which a tie line connects 
with the local utility at Marietta. 

Part of the coal comes from the 
company’s mines about 25 miles 


away. It is delivered in hopper bot- 
tom cars, dumped to track hoppers, 
then flows on a belt conveyor to a 
crusher, thence either to power plant 
bunkers or to the storage pile, in 
which about 160,000 tons are nor- 
mally stacked. 


Coal and Ash Handling 

Coal for storage is distributed and 
‘ompacted in the pile by bulldozers 
in the standard way. Car shakeouts 
and gas-fired car-thawing pits are 
provided for handling frozen coal. 

Each boiler is equipped with four 
ball mill pulverizers, a regenerative 
type air preheater, a mechanical type 
dust collector, forced and induced 
draft fans. The boiler breechings 
lead up through the roof and along it 
to stacks 60 ft high, supported on the 
building steel work. In each stack isa 
hopper bottom below the breeching 
connection, to collect fly ash that 
drops out at the turn. This fly ash is 
picked up by a vacuum ash conveyor 
system that delivers it to the main 
ash handling system below in the 
plant basement. 

This ash-handling system receives 
ash from the dry-bottom hoppers of 
the boilers and sluices it to an ash 
disposal pit on the plant property 
some distance away. 

Continued on page 104) 





Sources 


of Information 


on Atomic Power 


By ANDREW W. KRAMER, Editor, POWER ENGINEERING 


i ELEASE of the declassified Re- 

ports on Power Reactor Feasi- 
bility by the Industrial Study Groups 
announced in the June issue for the 
first time gave power engineers, in a 
single package, specific information 
and data on the practical develop- 
ment of power from nuclear energy. 


Until the release of these data, 
engineers have had aifficulty in ob- 
taining information on atomic power; 
first because much of the essential in- 
formation was (and still is) classified; 
and second, because the unclassified 
literature is scattered and not very 
well organized for easy reference. 





Many engineers desirous of 
learning more about the de- 
velopment of Atomic Power may 
have had difficulty in knowing 
where to turn for information. 
Sources listed on these pages will 
be found helpful to those inter- 
ested in both general and tech- 
nical aspects of this new field 


There exists, however, a great deal 
of technical literature relating to the 
fundamentals of nuclear power de- 
velopment that should be of value to 
power engineers, if only they knew 
where to find it. Indeed, this existing 
store of data becomes even more 
valuable now that the reports on 
power reactor feasibility have been 
released, since it provides the back- 
ground material against which these 
recent reports can be evaluated. 

Some of this existing literature is 
necessarily of a highly scientific na- 
ture, since it deals with nuclear phys- 
ics; but much of it is understandable 
to the average engineer who has an 
interest in atomic power. The basic 
principles of nuclear power develop- 
ment are quite simple; indeed, in 
some respects the operation of a nu- 
clear reactor is simpler than that of a 
modern fuel-fired steam boiler. The 
fission of uranium by neutron capture 
is no more complex than the chemical 
reaction between carbon and oxygen 
in the combustion of coal or oil. Once 
the basic concepts are understood, 
the development of atomic power 
equipment becomes largely a matter 
of applying engineering principles; 
methods of solving difficult heat 
transfer problems developing sys- 
tems for handling solids, gases, and 
fluids, problems involving the me- 
chanical arrangements for feeding 
fuel and disposing waste material. 
Much progress has been made in the 
solution of such problems and most 
of the data has been incorporated in 
the form of reports and technical 
papers and books. 


There is available, for example, a 
bulky volume, published by the U.S. 
Atomic Energy Commission known 
as TID ~~ 5031 and entitled, ‘‘The 
Role of Engineering in Nuclear En- 


View of the steam generator developed at 
Argonne National Laboratory for use in connec 
tion with the Experimental Breeder Reactor. This 
generator receives its heat from a liquid-metal 
coolant from the nuclear reactor. It produces 
steam at 400 psi, 550 F. The steam is used to 
operate a turbine generator supplying the 170 
kw which are required to meet all the power 
demands of the building in which it is housed. 
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ergy Development’’. Actually, this 
volume constitutes the proceedings of 
the Third Annual Oak Ridge Summer 
Symposium. This 509-page book, 
which sold for $1.40 at the time it 
was issued in December 1951, in itself 
provides all the possible data and 
basic information on nuclear energy 
and nuclear power development 
that the average engineer needs 
at this early stage of development. 
This book is available from the 
Office of Technical Services, De- 
partment of Commerce, Washing- 
ton, D. C. 

Another book that engineers inter- 
ested in atomic power will find of 
great value is the ‘* Liquid-Metals 
Handbook” issued jointly by the 
Office of Naval Research and the 
AEC. This book is on sale at the 
Office of the Superintendent of Docu- 
ments, U. S. Government Printing 
Office at Washington at a price of 
$1.25. As is generally known, liquid 
metals offer unique advantages in 
methods of heat transfer in power 
reactors and this book provides a 
wealth of data and information on 
the characteristics of various liquid 
methods and methods of handling 
them. There are, for example, very 
detailed descriptions of the various 
types of electromagnetic pumps in 
this volume. It was compiled for use 
both inside and outside atomic energy 
and military projects and it sum- 
marizes information which has been 
assembled over a period of years dur- 
ing which interest has grown in the 
use of liquid metals as heat-transfer 
media. 

As an example of the practical ap- 
plication of liquid metals heat-trans- 
fer technique, the accompanying pho- 
tograph of the steam generator for use 
with the Experimental Breeder Re- 
actor is of interest. Actually, this con- 
stitutes the bovler in an atomic power 
plant. It differs greatly in appearance 
and, in some regards, in construction 
from conventional steam preducing 
systems. In addition to assuring high 
steam generating efficiency, it con- 
tains unique design features, which 
prevent the mixing of the reactor’s 
alkali metal coolant and water or 
steam which, in contact, react vio- 
lently. This steam generator, devel- 
oped at Argonne National Labora- 
tory, produces steam at 400 psi and 
550 F. 

Many of the basic data underlying 
the development of steam generators 
of this type is contained in the 
Liquid-Metals Handbook. Engineers 
interested in the design of steam gen- 
erators of this type by all means 
should have this book. 

In general, the available data on 
nuclear energy are to be found in 
three categories of literature: first in 
the publications issued by the U. S. 
Government, notably by the AEC 
itself; second, in books on the sub- 
ject published by the technical book 
companies; and, third, in numerous 
papers and reports presented before 
technical societies, and in articles in 
technical magazines. 
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General Publications and Papers 


An International Bibliography on Atomic Energy. Volume 2, Supplement No. |, Scientific 
Aspects. Published by the Atomic Energy Section, Department of Security Council Affairs, United Nations, 
New York, 1952. This volume together with supplements which are published periodically, is without 
question the most complete list of source material on the scientific aspects of atomic energy in the world. 
It includes scientific papers and articles from society proceedings and technical papers the world over. 
The Atomic Energy Section of the United Nations Secretariat has checked almost all the items listed 
against the original publications to insure their accuracy. Volume 2 published in 1951, is available at 
$10.00. Supplement No. | issued in 1952 is priced at $3.50. 


x *«* * 


Nuclear Science Abstracts. Issued twice a month by the AEC Technical Information Service and is 
available from the Office of Technical Services, U. S. Dept. of Commerce, Washington 25, D. C. Price 
25 cents per copy or $6.00 a year. This publication contains abstracts of all current AEC declassified and 
unclassified reports of non-AEC reports relating to atomic energy, and of articles appearing in both 
foreign and domestic periodical literature 


~ *« ® 


The Role of Engineering in Nuclear Energy Development. TID-5031. The Proceedings of the 
Third Annual Oak Ridge Summer Symposium. Available from the Office of Technical Services, Department 
of Commerce. Price $1.40. This 507-page mimeographed book contains a wealth of data and informa- 
tion on both the practical and theoretical aspects of nuclear energy. It is divided into four divisions, as 
follows: 1. General. 2. Scientific Background. 3. Engineering Aspects, and 4. Panel Discussion. Power 
engineers will find a great deal to interest them not only in the divsions on Engineering Aspects but also 
in the division concerned with the Scientific Background. 


~ *& * 


Liquid-Metals Handbook. This most useful and interesting book is intended as a guide to the use of 
liquid metals as heat-transfer media. It was compiled by the Department of the Navy and the Atomic 
Energy Commission and summarizes current information on the physical and chemical properties of liquid 
metals, their present industrial uses, and their potentialities as heat transfer media. Of particular interest 
to engineers the section on large-scale handling of some liquid metals, which includes detailed descrip- 
tions of various electromagnetic and other special types of pumps that have been developed. Since there 
seems little doubt that liquid metals will play a vital role in the operation of future atomic power plants, 
this book has considerable value to those concerned with the design of these plants. This 188-page book 
is for sale by the Superintendent of Documents, Washington, D. C. 


xe 


Course in Nuclear Physics for Engineers. (MDDC-1104) Compiled by Dr. Carl Helmholz at the 
University of California and issued by the Technical Information Division, Oak Ridge Operations Office, 
AEC. This highly technical series of lectures will not be of much value to those not having a good ground- 
ing in mathematics and physics but it provides excellent descriptions of the operation of all types of 
particle accelerators as well as basic material on the nature of nuclear particles and their interaction 
with radiation. This series was issued in 1949 and sold at a price of 50 cents 


x * * 


Lecture Series in Nuclear Physics. (MDDC-1175) This document, for sale by the Superintendent 
of Documents, Government Printing Office at Washington, D. C., at a price of 55 cents, was prepared 
in September 1943 for use at the Los Alamos Scientific Laboratory and was declassified in October 
1945. While certain portions are rather difficult, the lectures as a whole are quite readable, and those 
interested in basic principles will find much to help them in understanding nuclear phenomena. The course 
comprises six groups of lectures classified as follows: 1. Terminology. 2. Radioactivity. 3. Neutron 
Physics. 4. Two-body Problem. 5. The Statistical Theory of Nuclear Reactions. 6. Diffusion Theory. These 
lectures are more understandable to the average engineer than MDDC-1104 referred to above. 


x * 


Neutron Physics. (AECD-2664) A revision of |. Halpern's notes on E. Fermi's lectures in 1945 by 
J. G. Beckerly. Professor Fermi gave a course in Neutron Physics as part of the program of the Los Alamos 
University. Dr. Beckerly's revision is based upon class notes prepared by |. Halpern. The material is quite 
technical and of little interest to those not interested in the theoretical aspects of neutron physics. There is 
much in these notes of value to students of pile engineering. This document is issued by the Technical 
Information Branch at Oak Ridge, Tenn. at a price of 35 cents 


x 


Atomic Power and Private Enterprise. This is a book printed for use by the Joint Committee on 
Atomic Energy and printed in December 1952 by the U. S. Government Printing Office. It is a 415-page 
collection of miscellaneous articles and addresses by scientists, engineers, government officials, etc., on 
the development of power from nuclear energy. The collection as a whole provided an extremely inter- 
esting cross section of thinking on the subject, and the articles should be read by everyone seriously 
interested in atomic power, 


~ ee 


Selected Readings on Atomic Energy. This is a bibliography of official publications, books, maga 
zines, pamphlets and teaching units for educators, and indexes and bibliographies on atomic energy. It 
was published in August 1952 and is available from the Superintendent of Documents for 15 cenis. 


~ * * 


Harwell, The British Atomic Energy Research Establishment, | 946-1951. This is an interesting 
book describing the history and the development of the British Atomic Energy Research Establishment at 
Harwell. It gives excellent, well illustrated descriptions of the various reactors and also details of the high 
energy accelerators used at the laboratory. This book is published in the United States by the Philosophical 
Library, 15 East 40th Street, New York, N. Y. Price $3.75. 


(More on next page) 











Books on Atomic Energy 


Sourcebook on Atomic Energy. By Saomvel 
Glasstone. Published by D. Van Nostrand Co., 240 
Fourth Ave., New York, N. Y. Price $3.40. This 
546-page book brings together for the first time 
in one readable narrative the important facts 
about the past history, present status, and possible 
future of atomic science. Without oversimplifica- 
tion, without popularizing it unfolds the spectacular 
story of the greatest achievement of modern 
science. Chapters are included on the structure of 
the atom, radioactivity, isotopes, neutron research, 
acceleration of charged particles, and other 
phases of nuclear science. Dr. Glasstone prepared 
this volume under the direction of the U. S. Atomic 
Energy Commission 


~*~ *« *® 


The Elements of Nuclear Reactor Theory. 
By Samuel Glasstone and Milton C. Edlund. Pub- 
lished by D. Van Nostrand Co., New York, 1952 
Price $4.80. This is a book for scientists, engineers, 
and advanced students interested in the field of 
nuclear reactors. It explains the physical concepts 
and processes involved in a nuclear chain reaction 
and the methods for calculating critical condilions 
for chain reacting systems. For those unfamiliar 
with the basic nuclear physics, four introductory 
chapters are included to provide an understand- 
ing of the physical processes occurring in ao nuclear 
chain reactor. The main body of the book is de 
voted to the fundamental principles involved in the 
calculation of the critical conditions for thermal 
neutron chain reacting systems. The mathematical 
derivations are carried out in considerable detail 


~x~* re 


The Science and Engineering of Nuclear 
Power. Vols. | and Il. Edited by Clark Goodman. 
Published by the Addison-Wesley Press, Inc. 
Cambridge 42, Mass. 1947 and 1948. Price each 
volume $7.50. These two volumes contain the 
essentials of a series of seminars initiated at the 
Massachusetts Institute of Technology in October 
1946. They present the fundamentals of chain 
reacting systems in terms that are understandable 
to the non-specialist, particularly to engineers in 
terested in the industrial applications of nuclear 
energy. The material was all submitted to the 
AEC for review and declassification and is ap- 
proved by the Commission from the standpoint of 
security. The usefulness of these two books to the 
engineer seriously interested in the field of atomic 
energy for industrial use cannot be overempha- 
sized. They represent the work and thinking of some 
of the most notable workers in the field, and are 
written in a way so as to be of distinct use to 
engineers 


~*~ * 


The Atom Story. By J. G. Feinberg. Published 
by the Philosophical Library, 15 East 40th Street, 
New York, 1953. Price $4.75. This, without doubt, 
is one of the most fascinating books ever written 
on the subject of Atomic Energy. The only other 
book comparable to it, curiously enough, is a 
book with almost the same title — John W. Camp- 
bell’s book, written in 1947, called “The Atomic 


Story.” Both books start at the beginning, that is, 


with Democritus’ ideas about the atomic structure 
of matter. Dr. Feinberg's book reads more like a 
novel than a scientific treatise, and for anyone 
who is unfamiliar with the history and develop- 
ment of atomic physics, this book is a MUST. It 
tells the whole fascinating story; describes the long 
hard road by which we have gained knowledge of 
the atom, and in particular presents a detailed 
account of the events that led to the development 
and production of the atomic bomb. This is not a 
scientific book but it is one which has in it a great 
deal of fundamental information. In clear non- 
technical language, Dr. Feinberg brings the reader 
step by step along a journey of adventure and 
discovery as intriguing as a well-told cloak and 
dagger yarn; which, in effect, is what it is. We 
cannot recommend this book too highly. 


x * * 


The Atomic Story. By John W. Campbell. Pub- 
lished by Henry Holt & Co., 257 Fourth Ave., New 
York, 1947. Price $3.00. As implied in the com- 
ments on Dr. Feinberg's book, The Atom Story, this 
book by John W. Campbell is a fascinating ac- 
count of the history and development of atomic 
energy from the earliest pronouncements of the 
Greek philosophers to the explosion of the atomic 
bomb over Hiroshima. It is written by a man who 
knows his science. John Campbell is the editor of 
Astounding Science Fiction and in 1938 in an edi- 
torial in this magazine he stated, “You can be 
fairly certain of this: the discoverer of the secret of 
atomic power is alive on earth today. The italics 
appeared in the original editorial. Six months 
later, Hahn and Strassman’'s discovery of the fis- 
sion of uranium was announced; 5 years before 
that Fermi had detected the formation of radio- 
active fission products. Campbell's editorial 
prophecy was possible because all the basic laws 
of nuclear physics had been ouvilined by 1938. 


x * *® 


Uranium, Plutonium and Industry. Pub- 
lished by The American Society of Mechanical 
Engineers, 29 West 39th Street, New York, 1953. 
Price $1.50. This little 48-page book presents a 
summary of the U. S. Atomic Energy Program. It 
had its origin in a little booklet “Catching up on 
Atomic Energy" prepared by the Vitro Corpora- 
tion for Waddell & Reed, Inc. The continuing need 
for some form of run-down of the atomic energy 
program led the Nuclear Energy Application Com- 
mittee of the ASME to undertake revision and en- 
largement of the booklet to meet the needs of 
engineers. The result was this book. It is an excel- 
lent little book providing the background informa- 
tion that many engineers unfamiliar with this new 
field will find of value. 


x * * 


Lectures on Atomic Energy Industrial and 
Legal Problems. Published by the University of 
Michigan Law School, Ann Arbor, Mich. This book 
contains the series of lectures delivered at the 
University of Michigan Law School, June 26-28, 
1952, by a number of specialists, including Dr. 
Lawrence Halfsted, Director of Reactor Develop- 
ment, AEC; Walker L. Cisler, President, Detroit 
Edison Co.; J. Lorne Gray, General Manager of 
the Atomic Energy of Canada, Ltd; Clark E. 


Center, General Manager, Atom’: Energy Div., 
Carbide & Carbon Chemicals Corp., etc. The 
book concerns itself with the industrial and legal 
problems arising in connection with the peacetime 
uses of atomic energy. It is non-technical and very 
readable. 


~x~ * * 


Applied Nuclear Physics. By Ernest Pollard 
and William L. Davidson. Published by John 
Wiley & Sons, 440 Fourth Avenue, New York, 
1951. Price $5.00. This second edition of this book 
provides an interesting and concise explanation 
of nuclear physics and its progress since 1942. It 
gives a clear picture of practically all phases of 
nuclear science including the basic facts of nuclear 
particles and radiations and methods of accelerat- 
ing them, transmutation, natural and artificial 
radioactivity, isotopy and nuclear fission. For 
several years this was one of the few available 
books on atomic physics and is still among the 
best. The use of mathematics is very limited and 
the book should be of distinct value to engineers 
and engineering students. 


x * 


Atomic Energy. By Kari K. Darrow. Published 
by John Wiley & Sons, 440 Fourth Ave., New 
York, 1948. Price $2.00. Anybody who knows 
Karl Darrow knows cf his rare ability to state 
complex things in simple language. This book is 
no exception; in it Dr. Darrow tells the basic facts 
about atomic energy in his own fascinating, 
inimitable way. Actually this little book (80 pages) 
represents the Norman Wait Harris lectures 
which Dr. Darrow delivered at Northwestern 
University in 1947. There are five lectures in all, 
and all equally intriguing. 


xe * 


Elementary Nuclear Theory. By H. A. Bethe. 
Published by John Wiley & Sons, Inc., 440 Fourth 
Ave., New York, 1947. Price $2.50. This book is 
not meant as a textbook, rather it is a considera- 
tion of certain topics in the theory of nuclear 
physics, and even these topics are treated in only 
an elementary way. Dr. Bethe has been professor 
of physics at Cornell University since 1935 and to 
him is due our understanding of the carbon- 
nitrogen cycle in the sun whereby hydrogen is 
being transmuted to helium, thus accounting for 
the release of the sun's energy. 


x * * 


Introductory Nuclear Physics. By Dovid 
Halliday. John Wiley & Sons, Inc., New York, 
1950. Price $6.50. This is probably one of the 
most elementary of the newer textbooks on 
nuclear physics. It gives a descriptive treatment of 
the important problems, modern facts, and per- 
tinent philosophy of nuclear physics. The author 
was particularly concerned with stressing only 
that material consistent with modern thought on 
nuclear physics. It is designed as a textbook for a 
beginning graduate course in nuclear physics or 
(by omitting the material in fine print) for an 
advanced undergraduate course. Hence, the book 
should be equally useful to practicing engineers 
wishing to learn something about the basic 
principles of nuclear physics. 





In the adjoining columns are listed 


a number of the most useful books 
and government publications on the 
subject of atomic energy available at 
the present time. Some of these treat 
the subject from a highly theoretical 
standpoint, others from a_ practical 
standpoint. Some read more like 
novels than scientific treatises, but 
all can contribute to one’s better un- 
derstanding of all aspects of this 
fascinating new field. 

As in many new fields of develop- 
ment, many engineers out of college 


2 
oO 


for a number of years are more or less 
confused in their approach to the 
nuclear field. It is as though their 
mental processes have become be- 
numbed by the shock of the atomic 
bomb, by the almost inconceivable 
release of energy, and the mysterious 
way in which the atomic bomb was 
developed. The security restrictions 
surrounding every phase of the AEC 
operations have imparted a sense of 
frustration to those who, at heart, 
have a keen interest in matters of this 
kind. Many individuals do not seem 


to realize how much non-classified 
and unclassified material is available. 
True, the AEC reactor technology is 
largely top secret, yet an immense 
amount of basic information is avail- 
able to those who take the trouble to 
go after it. 

As an example, it was only during 
the summer of last year, 1952, that 
articles appeared in the technical 
press about the electromagnetic pump 
used in connection with the breeder 
reactor developed at Argonne Na- 

(Continued on page 105) 
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e le ye PAINT USED to coat a piece 
of equipment usually costs less 
Oa | ngs U than any of the materials used in its 
manufacture, but the labor used to 
apply the paint not only costs more 
- than the paint itself, but over the 
orrosion osts course of years may become an ex- 
pensive maintenance charge if re- 
painting is frequent. When selecting 
materials, these repainting charges 
Remarkable progress has been made in corrosion resistant must Ph ampemnaie ig _ as ~ “ 
° ° ° cost of the materials. Greater kKnowl- 
metals and metallic coatings. The author explains how edge about corrosion and its preven- 
corrosion can be prevented by their proper selection tion has increased the life of many 
materials in recent years; the aver- 
age useful life of steel in 1920 was 
about 23 years. In 1940, this average 
By L. G. JONES useful life had risen to about 35 years. 
During the same period, the life of 
power wood poles had been length- 
| ened from 25 to about 40 years. 
Do You Want More of These Paint Articles? | Similar improvements have _ been 
THE PRESENT ARTICLE is one of a number of related articles on how to test | epee langue: Ben oe wee 
paints and coatings for a wide variety of power plant equipment. These | for half a century of life for installed 
articles give the results of years of work on the subject by L. G. Jones, | power systems, boiler plants, and in- 
material research engineer for one of our leading private utility companies. dustrial equipment, selection of ma- 
Here is what they cover: terial becomes very important, and 
Test Your Power Plant Paint—pub- Future Articles it is often cheaper to install more ex- 
lished October 1952 issue Shoee 00 Gen Hatnd Gan Olnctitietinn pensive material that would need 
In Your Power Plant Painting Program, How to Use Color for Public Relations less repain' ing than a cheaper — 
Make Simple Reflection Tests—pub- Coating Fiber Materials terial which has to be repainted for 
lished December 1952 issue Paints for Protecting Metals —_ When select ing a the 
Electrolytic Corrosion and Coatings ; sma yarts must be considered as 
“ious taadlaaamuonen tazomsen Selection of Non-Metallic Protective well <a big ones. Rivets and bolts 
1953 issue PA, | must be as strong and enduring as 
Coatings Cut Corrosion Costs—sched- Effect of Heat on Paints the members of tower weal tank. These 
uled for July 1953 issue How Much Does Painting Cost? small items frequently produce the 
; first failures in a system. 
After seeing the articles already published, would you, as a POWER 

ENGINEERING reader, prefer to have the whole group Selection of Metal 
1—Published in POWER ENGINEERING as separate articles running over Metals are subject to destruction 
the next 12 to 18 months, or from chemical and electrolytic at- 
2—Published all together as a special 32 page booklet, to be sent tacks. Care must therefore be exer- 
on request without charge to readers requesting it cised in selecting the proper metal 
Write the Editor, telling him first whether such articles would be helpful | od ee ap nl 
to you and if so, whether you prefer plan 1 or 2. Write on your company pon 2 eegetberer : ‘A gonna 
letterhead, if possible; in any case be sure to give us your name and address. Seno es Goaied ond suataie “ snails 
able. Industry has developed new 


Table |. Shows loss in weight of different alloys and metals in grams (after cleaning) ufter they have been exposed to various atmospheres for 10 years (4) 


LOSS OF WEIGHT IN 10 YEARS—GRAMS 


INDUSTRIAL OCEAN-SALT RURAL 
Metal 
| Altoona New York Sandy Key La Jolla Pa. State Phoenix Analysis 
Metal Pa. ; Hook West Calif. College Ariz. | Percent 
Senn 14.7 14.9 — 8.2 6.3 16.6 7.2 . 99.9 + Cu, 0.026 Ont 
Com'!l Copper, phosphorized 14.4 14.5 8.5 6.6 14.0 6.6 | 99.9 + Cu, 0.007 P 
. Silicon-Mang.-Copper...... na 16.4 —18.6 13.7 12.1 21.7 — 57 2 96 Cu, 3 Si, 1 Mn 
Tin Bronze ; 18.2 23.5 15.6 97 25.6 4.1 | 92 Cu, 8 Sn 
Aluminum Bronze a .| 18.7 18.7 15.1 3.6 2.2 2.2 92 Cu, B Al 
Com'l Aluminum... .... 1.9 3.0 0.2 0.3 2.7 0.1 99 + Al 
. Alum. Manganese Alloy......... 5.9 3.9 0.5 0.3 2.2 0.1 | 99+ Al, 1 Mn 
. Manganese Bronze.... 70.1 59.4 30.0 15.6 18.0 3.6 ; | 66.4 Cu, 19.3 Zn 
5.88 Al, 4.6 Fe, 3.8 Mn 
Brass, Red, 85 ere 27.0 27.4 14.6 5.8 74 9.2 85 Cu, 15 Zn 
Brass, Yellow, 70 ; wee 30.4 26.3 12.0 4.3 3.5 47 | 70 Cu, 30 Zn 
Duraluminum i 5.2 4.5 0.3 0.6 6.0 0.2 | 4 Cu, 0.5 Mn, 0.5 Mg 
| 9S Al 
. Alum.-Magnes.-Sil. Alloy. . .. : 2.3 2.7 0.4 0.2 0.16 98 Ai, 0.5 Mg, 1} Si 
. Chemical Lead 10.8 6.7 ; 8.8 6.5 7.6 | 99.9 Pb, 0.06 Cu 
. Com'l Zine (Western). . 48.6 49.8 14.1 32 10.2 2 | Prime Western Grade 
. Commercial Tin 15.6 12.2 4.5 99.85 + Sn 
. Copper-Ni-Zn Alloy. . 26.8 22.2 3.8 4.3 75 Cu, 20 Ni, 5 Zn 
. Nickel-Copper Alloy ate 17.3 16.6 2.2 1.5 | ZONi, 30 Cu 
Commercial Nickel. . . . ; - 47.9 40.5 2.0 99 + Ni 


Com'!l Copper, tough 
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materials and treatments as a result 
of technical research during and 
since World War II, and the whole 
question of materials is in a state of 
flux. The debate is now on; whether 
new types of paints are superior to 
galvanizing; whether plastics are bet- 
ter than metals for cable sheathing 
and underground piping; whether 
plastic will replace insulators made 
of porcelain or glass and whether it 
will replace other materials for wire 
coverings; how much copper and 
will aluminum displace for 
cables, transmission towers, tanks, 
line hardware; how much life and 
cost will be gained by covering metals 
with coatings of nobler metals, cop- 
per, stainless steel, aluminum, zinc. 
For what voltages will treated wood 
poles replace steel towers? And so on 
throughout the whole range of ma- 
terials in the industrial and power 
field. Up to now, little has been done 
to prevent corrosion by improving 
carbon or low alloy steels. Many 
high alloy steels have been devel- 
oped which resist corrosion but they 
are expensive. Much more has been 
done to control corrosion by UuSINg 
improved protective coatings for the 
metal and by removing the active 
cause of the trouble or using in- 
hibitors or neutralizers. 
Resistant alloys, nobler 
should be used in critical 
where replacement is costly or diffi- 
cult. Where the alloy or metal and 
the quantity needed are too expen- 
sive, can be reduced and 
strengths maintained by using clad 
not just plated metal), such 
as copperclad or copperweld, niclad 


steel 


metals, 
positions 


costs 


steel 


Fig. 1}. Cut away half of vertical electric hot water heater tank, showing bright galvanized exterior and 
badly corroded interior surfaces, together with the badly eaten anodic magnesium protective rod 


quickly form oxide films that repel 
further attack. 

Non-ferrous metals also corrode 
by oxidation when exposed to the av- 
erage atmosphere, and the character 
of the atmosphere is very important. 
Industrial acid atmospheres and 
coastal salt air are generally more 
corrosive than clean rural atmos- 
pheres. In fact, corrosion hardly oc- 
curs in dry desert airs as can be wit- 
nessed by the metal objects found in 
Egyptian tombs after several thou- 
sand years of exposure. 

The American Society for Testing 
Materials published some very in- 
teresting data (*) on the loss of metal 


the many tabulations presented in 
this symposium. Table II is par- 
ticularly interesting as it shows the 
loss in strength of a beam or cable or 
bolt made from these different metals 
that might occur after ten years of 
exposure. Obviously metals and al- 
loys that are shown to be unsafe after 
40 years in a particular location 
should not be used there. 


Life of Various Metals 
The installation costs of power 
transmission equipment are high, so 
that many studies have been under- 
taken to make the life of this equip- 
ment as long as possible. The fungi- 





nickel), alclad (aluminum coated), 
stainless-clad and other types of 
coated steel sheets, rods, etc. Some 
metals become or can be made self- 
inhibiting, such as stainless steel, 
copper, aluminum, etc. These metals 


cidal treatment of fiber products, 
poles, ,cross arms ties, timbers and 
rope, etc. is now standard practice 
and has done much to extend the life 
of these items towards the goal of 40 


and tensile strength for commercial 
non-ferrous metals and alloys ex- 
posed to different kinds of atmos- 
phere for about ten years. Tables I 
and II are condensed summaries of 


Table ti. Showing the loss in tensile strength of various non-ferrous metals and alloys after they have been exposed to various atmospheres for 10 years (*) 


PERCENT LOSS IN TENSILE STRENGTH 


Type of Atmosphere and Location 


INDUSTRIAL OCEAN-SALT RURAL 


Phoenix 
Ariz. 


Pa. State 
College 


Key La Jolla 


West 


Average Altoona 
Tensile Pa Calif. 
Psi 
32,000 10.9 10.3 7.6 6.1 13.9 8.4 
34,000 3.6 4.0 11 + 0.9 5.3 0.7 
56,000 8.6 8.8 6.2 3.8 6.0 2.7 
55,000 8.1 8.8 59 47 8.3 4.0 
72,000 5.1 74 2.7 0.7 + 0.4 + 0.2 
16,000 47 3.4 0.1 + 1.4 11.5 + 3.2 
20,000 9.6 5.3 2.1 + 0.4 6.7 + 0.6 
100,000 54.2 53.7 19.9 13.9 23.9 + 1.3 
39,000 67 4.4 1.2 + 2.0 00.1 - 04 
43,000 29.6 26.8 10.4 0.2 6.3 1.4 
60,000 13.2 11.5 8.3 2.3 49.0 + 3.0 
40,000 9.5 6.2 2.9 + 2.9 22.1 + 48 
2,350 | 8.2 8.4 10.6 8.8 7.3 - 77 
27,000 24.4 22.9 9.4 47 13.5 8.7 
2,900 25.4 22.1 28.0 26.2 35.8 19.2 
51,000 11.4 10.1 7.1 48 49 - 45 
78,000 3.4 4.2 2.8 + 06 + 0.2 0.3 
70,000 97 8.4 0.4 + 19 + 22.0 + 27 


New York 
N. Y. 


Sandy 
Commercial name of metal or alloy Hook 
Com'! Copper, tough. 

Com'l Copper, phosphorized 
Silicon-Mang.-Copper 

Tin Bronze 

Aluminum Bronze 

Com’! Aluminum 

Alum. Manganese Alloy 
Manganese Bronze. 

Brass, Red, 85 Cu 

Brass, Yellow, 70°... Cu 
Duraluminum , 
Alum.-Magnes.-Sil. Alloy 
Chemical Lead 

Com't Zine (Western) 
Commercial Tin 
Copper-Ni-Zn Alloy 
Nickel-Copper Alloy 
Commercial Nickel 
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Table Ill. Expected life of bolts (No Coating) (*) 


Diameter | 
Required | 
of Life for 40 
%'' Bolt year Life | 


Yield 
Strength 


Type of 
Metal 
Mild Steel 33,000 7.0 1% 
Copper bearing 
Steel 
Low alloy steel 
Corr. Resist. 
Duraluminum, 
17-ST 
Silicon Bronze 
Stainless Steel 
13 Chrome 
Stainless Steel 
18-8 30,000 


(*) E. W. Oesterreich, Duquesne Light Com- 
pany, E. E. I. Reports. 


33,000 10.1 1 


47,000 357 wi 
153.0 


797 


40,000 
45,000 


35,000 1,580 


19,100 


Table IV. Shows years of useful life expectancy 


Metal or Alloy Years 


16,000 
320 
180 
170 | 
120 | 

80 | 
70 | 
16 | 
13° | 


18-8 chrome nickel steel (passive) 
8-20 nichrome 

lead 

Copper 

Nickel 

70-30 yellow brass 

Zinc 

Copper-chrome (low alloy) steel 
Wrought iron (Si = 0.3) 

Copper bearing steel 12 
Mild steel (structural grade) 10 
Wrought iron (Si = 0.09) 6 


Table Vil. List of inhibitors which will prevent corrosion between various metals and their environments 


Metal Environment 


Phosphoric acid 
Phosphoric acid, 20 
Antifreeze alcohol 
Carbon tetrachloride 
Chlorine water 
Commercial ethyl! alcohol 


Aluminum 
Aluminum 
Aluminum 
Aluminum 
Aluminum 
Aluminum 


Ethylene glycol 

Methy! alcohol 

Sodium hydroxide, 1° 
Sodium hydroxide, | 

Sodium chloride 3.5 

Sodium carbonate, 10 
Ethylene glycol 

Polyhydric alcohol anti-freeze 


Aluminum 
Aluminum 
Aluminum 

| Aluminum 
Aluminum 
Aluminum 
Copper and brass 
Copper and brass 


Copper and brass Water—alcohol 

Water 

Alcohol, glycerine, glycols 
Sodium chloride, 0.1° 
Tap water 

Ethylene glycol 

Ethyl alcohol, 70 


| Magnesium 
Magnesium 
Monel 

| Monel 
Steel 
Steel 


Sodium chloride, 0.05 
Water 


Steel 
Steel 
Steel 
Tin plate 
Tin plate 


Carbon tetrachloride 
Sodium chloride, 0.05 


| Oz. per Thickness 


| 
| 


Table V. Expected life of hot dip galv. coating 


Years to 
First Show 
of Rust 


Thickness of 
Coating 


Oz. per Thickness 
Sq. Ft. Inches 


0.0042 
0.00337 
0.00252 
1.25 0.00210 
075 0.00126 
0 0 


2.5 
2.0 
1.5 


* Estimated. 


(a) Time until half of the specimens became 


perforated. 


. age (a) 


Expected 
Life-Yeors 


First Per- 
foration 
Aver- 

Life 


16 

12.8 
9.6 
8.0 
48 
4.0 


20.0 
18.0° 
17.2 
17.0 
16.2 
5.6 


| (5) E. W. Oesterreich, Duquesne Light Com 


Table Vi. Shows expected life of metal coatings (°) 


pany, E. E. |. Reports. 


Thickness of 
Coating 


Alumi 


Sq. Ft. Inches Zinc num 


57.4 
46.1 
34.5 
28.7 
17.2 


0.0042 16.0 
0.0037 12.8 
0.00252 9.6 
0.00210 8.0 
0.00126 4.8 


2.5 
2.0 
1.5 
1.25 
0.75 


Years of Expected Life 


' Cop- 


Lead per 


46.8 
37.6 
28.1 
23.4 
14.0 


24.4 


9.1 


(*) E. W. O6cesterreich, Duquesne Light Com- 


pany, E. E. |. Reports. 


Inhibitor 


Alkali chromates 
0.5° sodium chromate 


Sodium nitrite, sodium molybdate 


0.05”. formamide 

Sodium silicate 

0.03° 
borates 

Alkali borates and phosphates 


alkali carbonates, lactates acetates or 


Sodium chlorate plus sodium nitrite 


Alkali silicates 

3-4", potassium permanganate 

1”, sodium chromate 

0.05”. sodium silicate 

Alkali borates and phosphates 

0.4-1.6° sodium phosphate 
sodium silicate + 0.2-0.6 
captobenzothiazole 

0.25 benzoic acid or 0.25 
zoate at a pH of 7.5-10 

1 potassium dichromate 

Alkaline metal sulphides 

0.1 sodium nitrite 

0.1 sodium nitrite 

Alkali borates and phosphates 

0.15 
nium hydroxide 

0.2” sodium nitrite 

Benzoic acid 


Water, saturated hydrocarbons Sodium nitrite 


2-5 mesityl oxide, 0.001 
0.2”. sodium nitrite 


References 


(') Corrosion, Causes and Prevention, Dr. Frank N. Speller, McGraw-Hill Book Co., p. 5 


rs 


(*) Report of Subcommittee VI, Appendix B, Pittsburgh Symposium ASTM, Feb. 1946 
(*) (*) Taken from Report of Subcommittee VI, B-3, Symposium ASTM, Feb. 1946. 


plus 0.3-0.6 


sodium mer 


sodium ben 


ammonium carbonate + 


diphenylamine 


3.02 | 


18.2 | 
15.2 | 


years. The paints used to coat metal 
structures have also been improved 
greatly in recent years and serve to 
increase the life of the materials. 

Line hardware is now getting its 
share of attention. Under the direc- 
tion of the Edison Electric Institute, 
many interesting studies have been 
made on metals used in transmission 
and distribution. E. W. Oesterreich, 
of the Duquesne Light Company, 
has done some excellent werk on the 
life of over head line hardware. 
Tables, III, IV, V, and VI show some 
of these results. They show why the 
ultimate life of a material should be 
considered and not just its first cost. 
Suppose a low corrosion resistant 
alloy of steel has a life expectancy 
which is double that of mild struc- 
tural steel; the installation costs, 
material, and labor for the low alloy 
would hardly be twice that of the 
mild steel on most power transmis- 
sion projects and so it would be 
cheaper in the long run to put in the 
low corrosion alloy. Aluminum is 
now being suggested for members of 
towers and similar structures for 
longevity and low ultimate cost. 

Steel bolts are never used outside 
in the power industry without a good 
coating. EEI specifications require a 
hot dipped zine coating of not less 
than 1 ounce per square ft. Table V 
shows the effect of the thickness of 
the zine coating on the life of 22 gage 
sheet. The useful life varies from four 
years without coating to 16 years 
with 2.5 ounces per sq ft thickness of 
hot dipped zine galvanizing. 

Table VI compares the life expect- 
ancy of equally thick coatings of 
aluminum, lead, and copper with 
zinc. These clad metals are now com- 
mercially available. Steel clad with 
two ounces of aluminum per sq ft 
of surface would give a life expect- 
ancy of 40 years against only 12.8 
years with zine. Copper weld or cop- 
per clad materials are becoming more 
popular, with double the life of zine 
for the same thicknesses. 

Much work has been done by 
many people in the field of corrosion 
resistance and their findings are avail- 
able in the literature of the engineer- 
ing societies. But the producers of 
various metals, alloys, coatings, as 
well as government and public agen- 
cies have made available to engineers, 
at practically no cost, sufficient data 
to enable operating and design per- 
sonnel to make accurate decisions 
about prolonging the life of their 
metallic structures. An example of 
the very useful information that is 
aVailable is the comprehensive table 
of corrosion inhibitors that can 
be used with various metals to re- 
duce corrosion, compiled by Maxey 
Brooke, in the Corrosion Forum of 
Chemical Engineering, September 
1952. A few examples are shown in 
Table VII for some of the more com- 
mon metals and materials in an av- 
erage power or industrial plant. 

This article will be concluded in a 
future issue of POWER ENGINEERING 
with a discussion of plated coatings. 





Fig. 1 


Shows bulldozer pushing heavy fill into position under apron of dam 


Fig. 2. Showing the start of drilling vertical holes down through the dam 


Repairing Concrete Structures 


This article describes how cavities below small power station 
dam were filled and broken surfaces repaired. Same means 
can be used for building foundations and other structures 


AN OLD concrete 

structure is often more difficult 
than building a new one. Good illus- 
tration of this was the rebuilding of 
the powerhouse dam of the Iowa- 
Illinois Gas & Electric Co. at Fort 
Dodge, © wa. The job called for both 
experience and ingenuity. Located 
on the upper Des Moines River, this 
dam had pockets washed out below 
the foundations from 6 in. to 2 ft, 
and the surface of the piers was badly 
broken and eroded. 

Engineers of the utility company 
decided to do the job in three 
stages. The first step was to fill the 
washed-out holes under the down- 
stream side as far as possible under 
the apron. Then the foundation was 
anchored. Finally the top and down- 
stream surfaces were repaired. 


| EPAIRING 


Fig. 3. Two air-powered mixers for preparing grout 


By H. NYE JOSLEYN 


Solid blocks of old concrete and 
large stones were trucked to the 
stream bed below the dam and pushed 
into position by bulldozers. Front 
end loaders were used to put coarse 
gravel in the spaces between the 
heavy fill. First runways had to be 
built for the machines to reach some 
of the deeper pockets. 


Consolidating the Fill 

The next job was to force grout 
into the voids under the dam. To 
do this, holes were drilled at 4 ft 
intervals vertically from top to bot- 
tom of the structure. To prevent 
further cracking and breaking of the 
main body and surface, the 2!'¢ in. 
holes were first drilled 74%in. diameter 
and then enlarged. Then a special 
grout was pumped through 1!¢ in. 
pipes lowered down the 2 '¢ in. holes. 

Starting at the west bank, the 
grout was intruded progressively un- 
derneath the structure through the 
1!4 in. pipes with just enough pres- 
sure to fill the holes under the struc- 
ture. Thoroughness of penetration 
was shown by the appearance of 
mortar at cracks and other openings. 
The 1!'4 in. pipes were removed im- 
mediately all the grout had _ been 
pumped. 

After a minimum of 48 hours for 
hardening, the 2!'»5 in. holes were 
redrilled right through the new mor- 
tar. Again, using the 1', in. pipes, 
more grout was pumped through the 
new mortar, this time at a pressure 
of 100 psi. When this second batch 
of grout had hardened, the process 


was repeated with another batch at 
a pumping pressure of 125 psi. To 
complete the last operation, a 1 in. 
reinforcing rod the length of each 
hole was grouted in. 


Grout Mixer 

The grout mixture for the intrusion 
consisted of one bag of Portland 
cement; one bag of Alfesil; one bag 
of Intrusion-Aid; 5 cu ft of sand and 
about 15 gal of water. The Portland 
cement conformed to Federal Spec 
SS-C-192 Type 1-A. One bag weighed 
94 |b. 

The Alfesil, a filler, used in the in- 
trusion mixture, is made from com- 
pounds of silicon, aluminum and 
iron, which combined with the lime 
liberated during the hydration of 
Portland cement. This filler causes 


Fig. 4. A cement pump doing duty as a water pump 
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Fig. 5. Front-end loader used in filling voids between heavy fill under dam 


the mixture to develop great strength 
when it has set for a long time, and 
it prevents agglomeration of cement 
particles. A bag of Alfesil weighs 
75 |b. 

The Intrusion-Aid gives the grout 
colloidal suspension properties, which 
not only makes pumping easier, but 
helps the mixture flow through all 
cracks and spaces in the fill. It pre- 
vents settling and early shrinkage of 
the mortar. One bag weighs 2!» lb. 

The mortar was thoroughly stirred 
in dual mechanical mixers for about 
1!4 minutes until it had the con- 
sistency of thick cream. The grout 
was kept agitated until it was pumped 
under the foundation. 

The grout was fed by gravity 
through molasses valves to a single 
cylinder double acting pump. From 
the pump it was discharged through 
a 1 in. rubber hose through the 1!4 
in. pipes. The pump had _ rubber 
faced valves and rubber pistons. A 
by-pass on the pump allowed the 
valves on the hose line to be closed 
and would have provided protection 
if the lines had become clogged. 

Test cylinders of the hardened 


grout showed between 3,000 and 
4,000 psi in 7 days and 4,000 to 7,000 
psi after one year. 

The following method of repairing 
the cracked and spalled concrete 
surfaces of the powerhouse dam were 
also used on the piers of a small 
hydro-electric dam a few miles up- 
stream. 


Repairing Damaged Surfaces 

Old concrete was first chipped off 
the damaged surfaces to insure a 
minimum thickness of 6 in. for the 
new material to be added. Then grids 
of 1% in. reinforcing rods at 2 ft 
intervals were anchored over the 
areas needing repair, and wooden 
forms built round them to restore the 
original dimensions. The forms were 
then filled with cracked limestone, 
which was tamped and rodded during 
placing to make it as compact as 
possible. 

Holes were drilled at 1!» ft spacing 
throughout the forms to take the 
34 in. pipe through which the grout 
was to be pumped. Beginning’ with 
the last“row of holes, the grout was 
pumped into each one until it ap- 


Fig. 6. Chipping concrete away from the cracked and spalled pier surfaces 


peared at the nearest adjacent open- 
ings. As the *, in. pipe was removed 
from each opening, the hole was 
stopped with a blunt wooden plug. 
This procedure was then repeated 
for the next row of holes and so on 
until the grout appeared at the top 
of the forms. 

To allow the grout to be consol- 
idated, but at the same time let top 
water and air escape, a special lid 
was secured over the top of the form. 
It consisted of a sheet of muslin next 
to the top grout, backed by a mesh 
of wire window screen under a rein- 
forcing of wire lath. The metal lath 
was fastened to the underside of the 
wooden top form which was _ per- 
forated with enough drilled holes to 
allow excess water and air to be 
forced out under a grout pressure of 
50 psi. By covering the mix this way 
there was no danger of grout escaping 
with excess water and air. 

The grout mixture used for surface 
repair was richer than the grout used 
for filling under the dams. It con- 
sisted of two bags of cement, one bag 
of Alfesil, one of Intrusion-Aid, and 
3 cu ft of sand. 
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Fig. 7. Section through dam showing voids beneath foundation before filling 


July, 1953 


Fig. 8. Showing how voids are filled and grout consolidated in three stages 





Water Can Carry 
Your Coal and Ash 


A stream of water is often cheapest and best way to move coal 
end ashes. Author gives examples of hydraulic conveying in 
small power plants, then discusses long distance piping of coal 


By WILBUR G. HUDSON, Consulting Engineer 


i FOLLOWING EXAMPLES 
describe some applications of hy- 
draulic conveying in modern small 
plants. Figure 2 shows a small steam 
plant. It had a standard coal han- 
dling layout from track hopper to 
bunker, and the screw conveyor over 
the bunker had a capacity of 20 tph. 


Building a Coal Storage Pile 

When the plant had been operat- 
ing for some time, carload deliveries 
increased beyond the bunker capacity 
so that outside ground storage had to 
be provided for the surplus. A 500 
gpm fire pump was available, so a 
6 in. sheet steel pipe was rigged up on 
X supports and water was jetted into 
the end adjacent to the elevator 
head. This stream flushed the coal at 
about 10 tph. A bypass with an ad- 
justable gate was provided in the 
chute, so when a car was dumped, 
half the coal went to the screw con- 
veyor, the rest to ground storage. 
The investment was $200 about 
10 per cent of the cost of a mechani- 
cal conveyor. 

Here is another installation in which 
hydraulic conveying worked out well. 

Figure 1 shows the long shipping 
bin of a coal preparation plant which 
loads several sizes of washed coal into 
cars on adjacent sidings. Undersized 
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coal is screened out, to be reclassified 
and returned to the bins. From the 
screens, it falls to a 24 in. open hori- 
zontal sluice which extends the 
length of the structure. The sluice is 
stepped at 48 ft intervals to aecom- 
modate booster jets as shown in Fig. 
3. The sereenings are carried along 
the sluice by the water jets and the 
mixture of water and screenings dis- 
charges to the sump boot of a perfo- 
rated bucket elevator which dewaters 
the coal as it is lifted to the reclassi- 
fiers. The water from the sump is 
sent back to rejoin the coal washing 
water. The volume of screenings 
varies widely and the booster jet 
water can be varied accordingly. 

This job might be done by tandem 
screw conveyors, drag chain con- 
veyor, or belt conveyor; but the ad- 
vantages of the hydraulic sluice are 
simplicity, low investment and main- 
tenance, no moving parts, and no 
risk of injury to the men loading and 
moving the cars. 


Ash Removal 
Figure 5 shows the ash removal ar- 
rangement at a municipal water plant 
in New Jersey. The ashes, with a lot 
of clinker, dribble continuously over 
the rear ends of chain grate stokers, 
into a 12 x 24 in. concrete trench. 
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Fig. 3. Shows stepped sluice with booster nozzles 


About 7 tons collect in 24 hours. A 
600 gpm pump is throttled to main- 
tain a stream about 3 in. deep along 
the floor of the sluiceway; this stream 
floats the ashes to the sump. The 
water drains to a reservoir alongside, 
from which it is recirculated. The 
plant crane comes around once a day 
to load the trucks. 


Ash Distribution 

A plant had to dispose of 20 tons 
of ashes every 24 hours. A depressed 
area about 500 ft from the plant was 
available. Any scattering of dust wes 
objectionable. Ample water was 
available from a neighboring stream, 
but pollution of the stream was 
prohibited. 

A pressure of 100 psi was used to 
flush the ashes from the pit (Fig. 4), 
to a sluice in which booster jets, 
spaced about 18 ft, moved the mix- 
ture of ashes and water to the dis- 
posal area. No dust was scattered 
and the disposal area had sandy soil 
through which the water filtered 
away. 

With sloping floor ashpits, a noz- 
zle using 175 gpm fiushed the pits at 
nearly one ton per minute. Each 
booster nozzle required 225 gpm so 
the total water volume was 1525 
gpm. The ashpits had a capacity of 5 


Fig. 1. (left) Water jets carry screenings from several coal loading chutes along the sluice to reclassifiers 


Fig. 2. (below) Making coal storage pile by passing 10 tons per hour through a 6 in. sheet steel pipe 
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Table 1. Shows quantity of water needed to pump coal through a pipeline for several coal-water ratios 


Table 2 Estimated Costs for a 100-mile Pipeline 





Coal 
per cent 


Coal 

t.p.h Gals per hr 

208 25 186,326 
30 153,275 
35 129,168 
40 111,530 


25 261,574 
30 215,175 
35 181,332 
40 156,570 





Coal-water mixture 


Gals per min 


Woter 

— gals per 

Cu. ft. per min day 
415 3,589,000 
341 2,791,000 
288 2,216,000 
249 1,792,000 


3,105 
2,555 
2,153 
1,859 


5,038,000 
3,918,000 
3,111,000 
2,515,000 


583 
479 
404 
349 


4,360 
3,586 
3,022 
2,610 








or 6 tons each, so three 15 minute 
runs handled the 24 hour accumula- 
tion of ashes. The sluice was a con- 
crete trench about 18 in. deep. The 
operating labor cost was as low as 
16¢ per ton. Many large steam 
plants use this type of ash disposal 
equipment. 


Long Distance Coal Pipeline 

In the above examples materials 
were carried only a short distance; 
future hydraulic conveying may be 
used to carry coal long distances. The 
Pittsburgh Consolidation Coal Com- 
pany is constructing a full-scale pipe- 
line near Cadiz, Ohio, which has a 
12 in. diam pipe 17,000 ft long. 
Finely ground coal will be mixed 
with water and pumped continu- 
ously. 

Mr. R. W. Dougherty of the U. S. 
Bureau of Mines has made an ex- 
tensive survey of the possibilities of 
hydraulic transportation of coal. He 
concludes that large tonnages of coal 


may be transported economically in 
pipelines, but pumps, either centrifu- 


gal or reciprocating, will require 
much development before they are 
suitable for this purpose. 

Mr. Dougherty gives data for 
handling coal in capacities ranging 
from 208 tph to 1500 tph, and with 
mixtures ranging from 25 per cent to 


Fig. 4. (right) Hydraulic ash-disposal. Booster jets move ashes along sluice 


Fig. 5. (below) New Jersey plant using an ash sluice with recirculated water 


40 per cent of coal to water by weight. 
We will limit our discussion to capaci- 
ties between 200 and 300 tons per 
hour. The pump manufacturers do 
not agree about the best proportion 
of coal to water; opinions vary from 
25 40 per cent. A safe velocity is 10 
to 12 ft per second. Parallel water- 
return lines are provided to save 
water and cool the coal pumps. A 10 
per cent loss of water at the discharge 
end may be assumed. Table I gives 
the coal-water quantities for 208 tph 
and 292 tph, and for mixtures from 
25 to 50 per cent of coal to water by 
weight. Table II shows Mr. Dougher- 
ty’s preliminary estimate of operating 
costs for a 100-mile pipeline running 
360 days per year, with a capacity of 
5,000 and 7,000 tons per 24 hour day. 
Table III shows the total investment 
cost. 

The chief competitor of the long 
distance pipeline is likely to be the 
belt conveyor. Recent improvements 
have made conveyor belts good for 
tensions up to 3,000 pounds per inch 
of belt width, so that single units of 2 
miles or more are available. For an 
installation 100 miles long with a 
capacity of 300 tph, we could specify 
50 tandem 30 in. conveyors at 400 
fpm belt speed. Each unit would re- 
quire 240 hp or a total of 12,000 hp 
for the line. It would be controlled 


Coal—tons per day 5000 7000 
tons per hour 206 292 
per cent by 30 30 
weight 
size 4x0 %4«0 
Coal pipe dia 12 14 
Water return line dia 10 12 


Pumping stations VW 13 
Total hp. all stations 13,387 20,319 
kw hr. per day 239,680 363,700 
Make-up water, 279,000 392,000 


gal day 


Personnel per station 10 
Total labor personnel 130 


Daily operating costs 
1,482 
222 


Direct labor 
Supervision— 15 
Maint. material & 
supplies 
Pipeline— | 
Pumping stations 
3 
Depreciation—9? 
Taxes—!'2 
Interest —3 
Miscellaneous over- 
head—4 
Electric power, 
$0.012 kw. hr. 
Water $0.10 1,000 
Total 
Cost per ton- 
miles 


100 





TABLE 3 


Estimated Construction Cost * 

For 5000 tons a day $10,071,000 
For 7000 tons a day $11,955,000 
* Includes labor, materials, right-of-way, 
station sites, etc 











from a central station by micro wave 
radio, and the only line personnel 
required would be inspection and 
safety patrols. Estimated cost for the 
(Continued on page 106) 
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The 
Smokescope 


An instrument 
for estimating 


smoke densities 


‘ROWING public 

y smoke abatement, and stricter 
smoke control laws demand more ac 
curate methods of measuring smoke 
densities than have been available so 
far. The usual method of measuring 
stack smoke has been to compare it 
with the shaded standards of a Rin- 
gleman chart, on which each shaded 
area corresponds to a_ particular 
smoke density. The chart is set up 
50 ft from the observer in line with 
the smoke, which is then matched 
with one of the chart’s shaded areas. 

Although the Ringleman chart has 
been useful, it is influenced too much 
by its surroundings to give consistent 
results. For example, the same smoke 
will give one result on a bright day 
and another on a dull day; it will 
look different against different back- 
grounds; and if the light that shines 
on the chart differs from the light at 
the stack the readings will vary. 
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These limitations have been recog- 
nized for some time, and several im- 
provements have been devised. One 
uses a small glass tube through which 
the smoke can be seen and compared 
with a standard smoked glass. Ar- 
other compares the smoke with pho- 
tographiec film which has been dark- 
ened to standard smoke density. In 
spite of these improvements, they 
are still inaccurate because the light 
at the observer’s position is usually 
different from that at the stack, and 
also he has to refocus his eye when 
looking from stack to reference. 

An instrument has been developed 
in the Mine Safety Appliance Re- 
search Laboratory which eliminates 
these errors. This instrument, called 
the Smokescope, was described by 
John P. Strange, Principal Physicist, 
Mine Safety Appliances Co., in 
ASME paper No. 53-S-3, presented 
at the Spring Meeting. 


The smoke is seen through the aper- 
tures C, D, and the unsilvered center 
section of mirror G. Light from the 
stack is transmitted through the refer- 
ence film disk H in barrel B tothe front 
surface mirror E. By means of this 
mirror and lens F, an image of the 
reference film is placed upon the im- 
age mirror G, where it may be com- 
pared with the smoke seen through 
the apertures. The reference film disk 
is set at the focal point of the lens so 
the eye sees the image of the disk at 
infinity, and so does not have to 
change its focus when comparing the 
stack smoke with the disk. The refer- 
ence densities corresponding to the 
four Ringleman numbers appear on 
the image mirrorsurrounding the aper- 
ture. To prevent the center part of 
the disk’s image being reflected off 
the unsilvered center of the mirror 
G, a small round light block I is 
placed in the center of the lens. 





Metal-Clad Metal 


DISSIMILAR METALS are bonded to- 
gether to combine the properties of 
both; for example, copper clad steel 
may be used to make a tank combin 
ing the corrosion resistance of copper 
with the mechanical strength of steel. 
Since most of the metals used for 
cladding are rarer than steel, the 
combination saves money and stra- 
tegic metals. Steel plates are now 
clad with copper, stainless steel, 
nickel and other metals, and the 
makers of clad steels look forward 
to extending their range of prod- 
ucts with such metals as tantalum, 
titanium, zirconium, ete. 

Clad steel can be drawn, bent, 
twisted, flame cut, sheared, punched 
and formed like a single metal. The 
diagram shows how it is made. Two 
slabs of steel form the outer layers; 
between them are placed two plates 
of the cladding material separated 
from each other by a parting com- 
pound. The “sandwich”’ is welded 
round the edges to prevent the com- 
ponents slipping or separating and to 
protect the surface of the cladding 














Four-ply pack assembly for making copper-clad steel. After hot rolling, the welded edges are cut off 


material during processing operation. 
The whole pack is then heated and 
rolled on a plate mill. After rolling, 


the welded edges are trimmed from the 
pack and the sandwich is separated 
into two clad steel plates. 
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Pulverized Coal Developments 


Gasifying Pulverized Coal 
To Meet Germany's 
Increased Need 


NEW PROCEsS for gasifying pulver- 
ized coal, developed by the Ruhrgas 
Corp., Essen, is expected to answer the 
increased demand for coke-oven gas 
in Germany. Ready for commercial 
application, its results exceed those 
of conventional gas producers gasify- 
ing coke. This was brought out in a 
report by Dr. Kurt Traenckner, as- 
sistant director of the Ruhrgas Cor- 
poration, which was presented by 
Dr. Wilhelm Gumz, consultant, of 
Columbus, Ohio, at the annual meet- 
ing of ASME in December. 

Gas consumption in Germany has 
increased rapidly during the past 25 
years. Since practically no natural 
gas is available and an insignificant 
amount of gas is made from residual 
oils, practically all the gas has to be 
manufactured from coal. A sharp in- 
crease in consumption was made pos- 
sible by the distribution of coke-oven 
gas from the two main coal-producing 
areas, the Ruhr and the Saar dis- 
tricts. A major part of the coke-oven 
gas produced in the Ruhr (termed 
‘“‘Ruhrgas’’) is piped by the Ruhrgas 
Corp. over long distances to industry, 
as well as to local gas companies. 

At present the supply is not suffi- 
cient to meet the demand for gas in 
Germany, the report stated. All the 
surplus gas from coke-oven plants is 
disposed of, and an increase in gas 
production by increasing coke pro- 
duction can hardly be expected, be- 
cause of the limited supply of coking 
coal and the lack of a market for 
more coke. Additional quantities of 
gas can be produced only by methods 
which do not require coking coal and 
do not produce additional lump coke. 


Research Begun in 1936 

To meet this general situation, 
Ruhrgas started research activities 
in 1936. World War II interrupted the 
work, but it was resumed in 1947. 

All the company’s research work 
is pointed toward making producer 
gas for use as a heating gas, synthe- 
sis gas for chemical uses, and high- 
Btu gas (490 Btu per cubic foot) for 
pipe-line distribution. Since coke- 
oven gas is the conventional type of 
gas distributed by pipe line and the 
distances are rather short as com- 
pared with the United States, a gas 
approaching the heating value of 
coke-oven gas is termed a “high-Btu 
gas,” and its distribution is consid- 
ered economical The conversion of 
coal into gas requires high efficiencies 
and large capacity per unit in any 
case. 

The major problem of the German 
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gas industry, according to the report, 
is to release for pipe-line distribution 
the large amounts of coke-oven gas 
which still are used for heating pur- 
poses only. To do this it is necessary 
to gasify low-grade fuels such as high- 
ash fine coals and dust, which need no 
preparation except possibly pulveri- 
zation. Pulverized coal gasification 
is one way to use bituminous coal of 
all ranks and types, without depend- 
ence on the coking propensity or 
other coal characteristics. 


Vortex-Chamber Producer 

By the new process, as described 
in the report, pulverized coal is gasi- 
fied in a vortex or cyclone chamber. 
The high heat release makes it pos- 
sible to operate the reactor with 
liquid-slag removal, with preheating 
of the blast air up to 1100 F. Tapping 
of the slag in liquid phase is an es- 
sential feature of the process, since 
about 20 per cent of the fuel is re- 
cycled in order to maintain adequate 
carbon concentration in the reactor. 
Because of the efficient slag removal, 
the recirculated fuel does not carry 
much higher ash content than the 
raw fuel. The process enables a com- 
plete consumption of the fuel. 

The process, thus far, is very well 
suited for pulverized lignite, lignite 
char, and bituminous coal and has 
been fully tested with these fuels. 


Pulverized Coal Without 
Slagging 


POSSIBLE USE of pulverized coal, 
without slagging, in the boiler of a 
steam locomotive, has been worked 
out in a series of trials at Battelle 
Memorial Institute. Results were 
presented in a paper by Ralph A. 
Sherman, assistant director, and Ger- 
ald E. Keinath, fuels research en- 
gineer, at Battelle, and R. Tom Saw- 
yer, chairman, Technical Committee, 
Steam Locomotive Research Insti- 
tute, at the annual meeting of ASME, 

In large steam generators where 
space is not at a particular premium, 
the large combustion chamber, usu- 
ally surrounded by a heat-absorbing 
surface, insures that the ash is cooled 
sufficiently to avoid slagging and 
fouling of boiler tubes. But, where 
space is at a premium, as on a loco- 
motive, pulverized coal has hitherto 
been unsuccessful because of slagged 
ash in the firebox and on the flue 
sheet of the boiler. 

For the trials, a design was drawn 
up for a tubular boiler containing 90 
flues of 6-in. diameter which might 
be applied to a locomotive. The com- 
bustion of pulverized coal was carried 
out in alloy-steel tubes from which 
the heat was absorbed by an outer, 
annularly spaced, water-cooled tube. 


A 5-in. diameter tube in lengths of 
10, 15, and 20 ft, was used. A high 
volatile coal, pulverized to a fineness 
of 90 per cent through a 200-mesh 
screen, was fired to this tube at rates 
of 40 to 160 Ib per hr. 

The fraction of the heat input in 
the coal that was absorbed by the 
water in the outer tube was only 20 
to 40 per cent. Thus the particular 
arrangement used was not practical 
for a boiler. The interest in the tests 
lies in the fact that a coal whose ash 
softening and fluid temperatures were 
2160 and 2220 F, respectively, was 
burned at extremely high rates of 
heat liberation without difficulty 
from slagging. 

By trials of tubes of successively 
larger diameter, it is considered prob- 
able that an optimum diameter of 
tube could be found in which, because 
of higher flame temperatures, higher 
combustion efficiencies would be ob- 
tained and yet slagging could be 
avoided at relatively high rates of 
firing. 

The rapidly declining interest of 
the railroads and, consequently, of 
locomotive builders in the steam 
locomotive, made it inadvisable for 
the Steam Locomotive Research In- 
stitute to pursue this experimental 
work to a conclusion. For the present 
benefit of locomotive designers in 
other countries and for possible fu- 
ture use in this country, the results of 
this brief investigation were pre- 
sented. Also the report may stimu- 
late thought on the development of 
compact steam generators or of air 
heaters for closed-cycle gas turbines 
fired with pulverized coal. 











“T'll be all right, Dense — | just thought 
of what happened fo the turbine last 
time | put you in charge of assembling” 








Amplidyne Regulators 
Why Continue to Face High for Turbine Generators 


Maintenance and Replacement Costs on General suitability of amplidyne 
regulators reflected in their wide 


AIR MOVING EQUIPMENT ? | 2eicion o» bom smal on 


AMPLIDYNE VOLTAGE regu- 
fA lators have come into increasing 
use in the design of excitation systems 
for large turbine generators in recent 
These Synco Fans are in- years. As described in a paper by 
stalled in a group of large W. A. Hunter and M. Temoshok of 
eastern textile plants the General Electric Co. before the 
AIEE recently, the amplidyne regu- 
lator includes a voltage-sensitive cir- 
cuit composed of static elements, 
such as transformers, reactors, re- 
sistors, capacitors, and metallic recti- 
fiers. These are all reliable, conserva- 
tively designed components with long 
life expectancy. The voltage-sensitive 
circuit controls the voltage intro- 
duced by a rotating amplifier, called 
an amplidyne, into the shunt field 
circuit of the self-excited exciter for a 
large turbine generator. 

The regulator controls exciter volt- 
age, by varying the amplidyne volt- 
age to aid or oppose the flow of cur- 
rent through the exciter shunt field, 
to maintain the generator terminal 
voltage essentially constant. A mini- 
mum excitation limit circuit is em- 

: . ployed to guard against reduction of 

SYNCO Processed Fans Are the Answer to | generator excitation below values 

: | which will safely avoid loss of syn- 

chronism. This limit circuit responds 

, - . > - 

y our Corrosive Atmosphere Problems to generator underexcited reactive 

current, and it can be adjusted to 

allow larger values of this current at 

low kilowatt loads than at high kilo- 

watt loads. The limit circuit is com- 

posed of static components similar to 

those used in the voltage-sensitive 
circuit. 


You ll find that acid-proofed fans of all eca- 
pacities for handling concentrated acid fumes 


when SYNCO_ processed will deliver Large Corrective Action 
notably long, maintenance-free service. Many _The voltage-sensitive and limit 
d d circuits are housed in a floor-mounted 
in the chemical and textile field are still enceamre With the auxiliary control 
at « ‘ ; | equipment. The amplidyne is _in- 
; ; " ; stalled in an associated enclosure, or 
going strong after 3 years and more of service. in a separate location; it is supplied 
on a base and coupled to an induction- 
type driving motor. The regulator is 
designed as a standardized factory 
= on), ¢ engineered and assembled unit re- 
ce am You ave quiring a minimum of installation 
planning and effort. 

it will pay you to find out what SYNCO Processed The amplidyne regulator provides 
corrective action proportional to 
Fans can save in your particular plant. Send today for variations in generator voltage from 
, , the desired value. It is capable of 
illustrated bulletin holding voltage within a 1 per cent 
band, or less, over the full load range 

of the generator. 
The amplidyne regulator provides 
S Y N a 6; € @) R p 6) R A T | @) N a relatively large corrective action in 
terms of amplidyne voltage applied 
by the regulator in a fraction of a 
429-31 Green Street . NEEM SAREE ME 9 second, which occurs as a result of 


Continued on page 98 
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“This frictionless sensing element 
prolongs turbine speed control accuracy” 


Matching the superior design and construction of these 
turbines is a fully qualified field organization. Application 
engineers supply experienced counsel and Westinghouse 


It is a no-travel, frictionless device. It operates in a system 
which balances forces of oil pressure against centrifugal 
force. Speed changes reflected in centrifugal force varia- 
tions are hydraulically transmitted to other elements in the 
governing system without bearings, knife edges or marked 
mechanical travel. Simple and maintenance-free, it has 
no parts to wear, replace or adjust... retains precision 
under the most demanding operating conditions. 
Development of this exclusive sensing element to make 
the Vertical Oil-Relay Governor a precise, trouble-free 
speed regulator typifies Westinghouse thoroughness in 
building exceptional reliability into all components of the 
Type E Turbine line. Over 50 years of expanding engi- 
neering and productive facilities, on turbines from 1 hp 
to the largest made, have achieved manufacturing skills 
which assure extra-dependability in every Westinghouse 


prime mover. 
you can BE SURE...i¢ its 


Westinghouse 


service shops and parts stocks are located coast to coast. 
Contact your nearest Westinghouse Sales Representative, 
or write Westinghouse Electric Corporation, P. O. Box 
868, Pittsburgh 30, Pennsylvania. 1-50552 


The Type E-125 
General-Purpose Turbine 

A packaged unit incorporating the 
Vertical Oil-Relay Governor, and 
rated 5 to 1500 hp. It can handle 
all types of loads requiring high- 
quality speed control. 


Turbines for every 
industrial use 
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How 
to get 
drier 


or cooler 


air or 


gases... 


NIAGARA AERO AFTER COOLER cools a compressed | 


gas, or air, below the temperature of the surrounding atmos- 
phere, thus preventing the condensation of moisture in your 
lines. The gas will contain only half of the moisture left in it 
by conventional methods. Even drier gas can be produced if 
you require it. 

In working with controlled atmospheres of inert gases to 
prevent undesired reactions, this dryness of the gas at low cost 
is a great advantage. The cost of the Niagara method is low 
because it uses evaporative cooling, saving 95% of the cost of 


cooling water 


Continued from page 96) 


only a small deviation of the gen- 
erator voltage. 


Advantages of Amplidynes 


Chief features of the amplidyne 
regulator are that it 

1. Provides accurate, continuously 
acting no “‘dead band”’ voltage regu- 
lation and rapid smooth operation. 

2. Permits close division of reac- 
tive current between machines and 
good system reactive control. 

3. Extends the machine steady- 
state stability limit, permitting the 
use of lower short-circuit ratio gen- 
erators, or higher external system 
reactances, or permitting larger un- 
derexcited reactive loading. 

4. Permits safe underexcited op- 
eration with the reactive ampere 
lower limit. 

5. Offers excellent reliability with 
little maintenance. 

6. Increases reliability by elimi- 
nating the pilot exciter from the main 
generator shaft. 

7. Is flexible enough to permit the 
use of a standardized design with al- 
most any type of rotating exciter. 

Tests and analytical studies have 
shown the amplidyne regulator to be 
suitable for all applications with the 
possible exception of those involving 
very special requirements. (The regu- 
lator may be used with any of the 
usual types of rotating exciter excita- 
tion systems; no special exciter design 


| requirements exist.) Its general suita- 
| bility has been shown by its wide 


application on small power systems, 


| as well as by its use on the great 
| majority of the largest power systems 


and its piping and pumping). This direct sav- | 


ing of cost pays for the Niagara cooler in less than two years. | 


If you use compressed air to operate tools or pneumatic 


equipment you save much in water and oil damage to tools | 


and equipment, and in water damage to materials by using 


the Niagara Aero After Cooler. 


Write for a bulletin, or ask nearest Niagara Field Engineer | 


if you have a problem involving the industrial use of air. 


NIAGARA BLOWER COMPANY 


Over 35 Years’ Service in Industrial Air Engineering 


Dept. E, 405 Lexington Ave. New York 17, N.Y. 


Experienced Field Engineers in Principal Citses of U. §. and Canada 
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in the United States. These applica- 
tions already have produced approxi- 
mately 300 machine-years of ampli- 
dyne regulator service. 





Microfilm Edition 


The microfilm edition of POWER 
ENGINEERING, Volume 56, 
1953, January to December is- 
sues inclusive is now ready. It 
costs $4.75 and should be or- 
dered direct from University 
Microfilms, Inc., 313 North First 
Street, Ann Arbor, Michigan. DO 
NOT order it from us. 

Please note that these micro- 
film volumes can be obtained 
only by firms, libraries, and 
individuals on our controlled and 


subscription lists. 
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Prefabrication accuracy is an essential 
“MUST” to assure a proper fit and eco- 


: } perience in fabricating assemblies i 
sizes and for all operating conditions is 
Lae 


your assurance of such accuracy. 





Pi Consult Navco for your next piping job. 


NMAUEO PIPING 


NATIONAL VALVE & MANUFACTURING COMPANY + PITTSBURGH, PA. 


For more data circle 539 on Post Card 





You'll SAVE Muscles 
and Money with Darts! 


This True Ball Joint Makes the Difference 


Dart seats are wider and spherically ground to a 
true ball joint. You get a drop-tight joint without 
excessive wrenching. Yes, and you can use Darts over and over 


again to cut your costs! 


QUICK FACTS 


@ 2 BRONZE SEATS resist pitting and corrosion 


stay serviceable year after year 
@ HEAVY SHOULDERS built to take severe wrenching 


@ NUT AND BODY of practically indestructible, air- 
refined, high test malleable iron 


@ THREADS full, clean-cut and hard. They won't de- 
form or strip 


Be sure to say “‘Darts’’ to your supplier. 
They'll save you money and maintenance 
headaches over the years. 


DART UNION COMPANY 
Providence 5, Rhode Island 
The Fairbanks Co. — Distributors 
Boston + New York « Pittsburgh + Rome, Ga. u 
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Feedwater Heaters 
(Continued from page 65) 

(a) Heavy load where velocities 
are high, and tend to break the 
water stream as it is picked up by 
the first stage impeller. 

(b) Very light load, particularly 
if the running fits in the boiler feed 
pump are not tight. This causes 
disproportionate heating within 
the pump. 

2 — Move the boiler feed pump to 
a lower floor or into a pit. 

3 Install a separate booster 
pump of low specific speed design 
(substantially a condensate pump) 
ahead of the boiler feed pump. 

4 Install special boiler feed 
pumps with first stage of low specific 
speed design. 


Transient Irregularities 

Having tentatively settled on the 
equipment and established a satis- 
factory steady state net positive suc- 
tion head and the best deaerating 
effect obtainable with the given 
heater, thought must be given to 
tendencies toward transient upsets. 

When and if steam pressure is 
suddenly reduced in the heater say 
to 0.0 psig from a steady state operat- 
ing pressure of 5 psig the correspond- 
ing temperature adjustment is roughly 
15 deg, consequently the water not 
only in the heater but in the pump 
suctions will tend to flash. 

_ Quite often the drop in pressure in 

such a heater coincides with a drop 
in boiler load. This in turn causes the 
boiler water level to drop and more 
feedwater is needed, at once resulting 
in two unfavorable influences acting 
cumulatively to cause flashing at 
the suction eye of the Ist stage im- 
peller — water too hot for the tran- 
sient low pressure condition and a 
sudden increase in velocity within 
the pump. 

Here then is the second major 
reason for a sensitive and reliable 
automatic steam feed to supplement 
the normal source. For a more de- 
tailed discussion of this subject refer 
to article POWER ENGINEERING, 
June 1952— ‘‘How Sudden Load 
Changes Affect Centrifugal BF 
Pumps” by Karassik, Bosworth and 
Schmid. 

To avoid a severe pressure loss the 
suction piping from the deaerating 
heater or its hot water storage tank 
to the boiler feed pumps should be 
bigger than the pump suction con- 
nection, reducing smoothly at the 
fitting attached to the pump. We 
suggest not less than twice the area 
where the lines are simple —- some- 
what more if many fittings and 
changes in direction are involved. 
The main should be designed for 
similar low velocities. Smooth bends 
should be used where direction 
changes. Tees should be ‘double 
sweep” if cast, or wide base saddles 
or equivalent if welded. 

Vent condensers are an integral 
part of all modern deaerating heaters. 

(Continued on page 102) 
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THIRTY WORTHINGTON BOILER FEED PUMPS have been purchased by the Southwestern 
Public Service Company of Amarillo, Texas. The two boiler feed pumps above, 
installed at Southwestern’s new Plant X, deliver 1165 gpm, at 1125 psi total head. 


Worthington helps bring more power to the Southwest 


30 Worthington boiler feed pumps installed 
by Southwestern Public Service since 1945 


Plant X, ten miles north of Amherst, Texas, 1s teners, Sump pumps, air compressors, and the open 


the newest and largest of the Southwestern Public 
Service Company’s eleven generating stations. Since 
September, 1945, Southwestern Public Service has 
been expanding, building new stations to meet the 
Southwest’s increasing power needs. 


Worthington has played an important part in this 
expansion. During the past eight years, thirty Wor- 
thington boiler feed pumps have gone into South- 
western Public Service power plants. In Plant X 
alone, Worthington has supplied, in addition to the 
boiler feed pumps, heater drain pumps, water sof- 


feed-water heater. 

Power engineers everywhere have found that Wor- 
thington has kept pace with the increase in capacity 
and pressure of steam generating units and is pre- 
pared to furnish boiler feed pumps for any modern 
power plant requirements. 

We'd like to hear about your own pumping prob- 
lems. Get in touch with your nearest Worthington 
district office, or write directly to Worthington Cor- 
poration, Centrifugal Pump Division, Section C.3.5, 
Harrison, N. J. C35 








For Water Works, 
Circulation, 
Drainage, Gener- to 
Heads to 7,000 feet 


For Boiler Feed For Hotwell, Con- 
Service Capacities densate, Chilled 
1,500 GPM bs barat Service: 
iced to 1,000 feet to 1,400 
GrM Hi ads to 650 





fies to 136,000 : 
CEST; Hewdsto 100 Centrifugal Pumps 


The World's Broadest Line Assures You the Right Pump for Every Job 
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SINGLE HANDWHEEL CONTROL! 


Geared turning plate is in constant contact with the seat, cannot 
become loose or fouled and is fully controlled by 214 turns of the 
single handwheel. 


CLEANED UNDER FULL FLOW! 
Either of two large interchangeable basket strainers can be re- 
moved for cleaning without flow shut-off. 


ONLY ONE STUFFING BOX! 


Designed for minimum pressure drop and low maintenance, the 
R-S Duplex Strainer is available for nearly all liquids in 4-inch 
to 24-inch pipe sizes. Has no equal for efficient heavy industrial 
service. 


Call your local R-S Engineer or write direct 


R-S PRODUCTS CORPORATION 


4600 Germantown Avenue «+ Philadelphia 44, Pa. 


An $. Morgan Smith Company Subsidiary 


Torr rare Tt 
ry 5 
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(Continued from page 100) 


In any proposed rehabilitation of 
an older ordinary heater considera- 
tion should be given to adding a pro- 
portionately sized vent condenser. 
They have two major advantages: 

(1) Heat otherwise thrown away 
as excess vented steam is saved. 

(2) They usually increase the load 
capacity of the heaters. 

A note of caution is called for 
here, since the incoming water tem- 
perature must not be raised enough 
for the vapor pressure to break the 
water stream before it arrives in the 
internal distributing devices. Where 
warm returns are accumulated in a 
large hot well and pumped to the 
heater the permissible temperature 
rise may be very limited. If hot 
returns are normally discharged di- 
rect to heater a greater rise will be 
possible. 


Leakage in Vent Condensers 

Tube leakage in a high level vent 
condenser may either interfere with 
heater water level control or break 
the water column or both depending 
on pressure relationships (which vary 
with valving arrangement and with 
load). This is often a “blind leakage’”’ 
as in many cases it will overflow 
direct into the heater body. In some 
arrangements deaeration would prac- 
tically cease. 


Application 

The above paragraphs point out 
some of the more common ailments 
in boiler feedwater heaters and a few 
irregularities in layouts. This is not 
a comprehensive listing. 

A thorough study usually uncovers 
possible inexpensive modifications 
that will bring about major improve- 
ments in either everyday operating 
results or in ultimate life of parts 
(serviceability) or both. 

Where deaeration is concerned, 
both the boiler feed pumps and the 
boilers are very sensitive and good 
deaeration is worth more than any- 
thing it is likely to cost. 

The effect of poor deaeration_and / 
or high acidity (low pH) goes beyond 
feed pumps and boilers. Even if 
severe cases are only spasmodic, 
enough effect will be carried over 
with the steam to cause accelerated 
corrosion-erosion in steam turbines. 

While this has been written to call 
attention to the possibility of re- 
habilitating existing equipment for 
better serviceability and improved 
operation, the relative merits of 
completely replacing various units 
must always be given consideration. 


Future Plans 

All modifications to existing instal- 
lations for lengthening the useful 
life of outdated equipment should be 
designed to fit into a satisfactory 
pattern when permanent replace- 
ments are made. Only too often 
expensive changes are made and 
then wasted when the equipment 
is replaced soon afterwards. 
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A handy 6-page guide, “Johns- 
Manville Packings for the Power 
Plant” simplifies the selection and application of power 
plant packings. Covering 32 of our most popular styles, 
it tells at a glance what J-M packings to use... why they 
are recommended ...and how to install them. 

Its schematic diagram is spot-keyed to help you locate 
packing styles for various equipment units. Its brief group- 
headings help you select J-M packings for centrifugal and 
rotary services, reciprocating rods and plungers, valve 
stems, pipe flanges, manholes and handholes... to seal 
against steam, water, oil, brine, etc. ... to withstand various 
temperatures and pressures. Its condensed packing descrip- 
tions give you essential buying information. 


JOH MA 





How to make packings last longer 


Tips by Johns-Manville Engineers to ~~ you keep production rolling’. 


ee and this new chart makes it 
easy to choose the right J-M Packings 
for your power pliant equipment 








And a page is devoted to tips on proper installation to 
help you get maximum economy and efficiency from your 
Johns-Manville packings. 


Your local Johns-Manville Packing 
Distributor will be glad 
to give you a copy of this 
handy packing selector, 
free of charge. Or write to 
Johns-Manville, Box 60, 
New York 16, N. Y, 
asking for Brochure 
PK-GI1A. In Canada, 
address 199 Bay Street, 
Toronto 1, Ontario. 





JM Johns-Manville PACKINGS & GASKETS 





—— ul 
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Stop gage glass breakage 
on your high pressure boilers 











Install Micasight-equipped 
Reliance direct-to-drum 


assemblies 
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; Micasight 
Gage has been 


\ oa 
' serving high 


7 \ & py?) pressure 
/, «)' plants more 
9 than 20 years 





MEETING a need created by new code requirements in 
1940, Reliance was ready with direct-to-drum gages... 

In 1943 Reliance built the first assembly with expansion 

tube, today’s design being shown above. 
For high pressure (up to 2500 psi) high temperature plants, Reliance 
provides this expansion tube assembly having ample capacity for con- 
densation, assisting materially to maintain approximately equal tem- 
perature of gage water with boiler water. A sturdy tie-tube welded to 
both Reliance Gage Valves gives necessary rigidity between boiler 
connections. Reliance all-welded gage assemblies have more than suffi- 
cient ruggedness to meet severest conditions. 
Extra gage-reading safety and long window life is assured by the ex- 
clusive Micasight Gage which uses non-shattering mica windows 
securely clamped in short, wide-bar, non-breathing bodies. Reliance 
provides access to clean out all passages, with entrances guarded by 
non-freezing plugs. Gage is connected to valves by ring-joint flanges — 
no nipples or packing glands. The Micasight is the safest water 
gage known. Write for full information, to the factory or your nearest 
Reliance representative. 


RELIANCE GAUGE COLUMN CO., 5902 Carnegie Ave., Cleveland 3, Ohio 


d N a» 4 els ale = 
“BOILER SAFETY DEVICES 
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Electromet's New Plant 


(Continued from page 83) 


Water for the power plant con- 
densers and for industrial processes is 
drawn from the Ohio River through a 
screen house; and a large pump sec- 
tion in the basement, 18 ft below 
normal river level, contains hori- 
zontal motor-driven centrifugal 
pumps for each of the 30,000-sq ft 
turbine surface condensers, as_ well 
as a large number of service pumps 
that supply about 110,000 gpm of 
process water to the factory. Entire 
power plant and factory have been 
built on ground well above the 
maximum recorded flood levels of 
the Ohio River at this point. 

The main turbines, of course, 
supply extraction steam for closed 
and open feedwater heaters in the 
regenerative cycle, in addition to 
the steam extracted for process. 
Make-up water is provided by a 
battery of six 60,000-lb per hr 
evaporators. Condensate from the 
plant process equipment flows back 
to the boiler house, so that the 
normal amount of boiler make-up 
is about 8 per cent. 

Feedwater systems of boilers No. 1 
and No. 2 are interconnected, also 
their steam headers; boilers No. 3 
and 4 are connected in like manner. 
But there are no other intercon- 
nections between the units except at 
the bus bars and they are designed 
for normal operation on the one- 
boiler-per-turbine principle. 

An interesting feature of the plant 
is the exterior wall construction, 
which is also used on the factory 
buildings. This wall consists of panels 
8 ft square, made up of insulated 
precast concrete panels secured to 
the building steel work. Each panel 
consists of a 5-in. thick “‘sandwich”’ 
of two layers of concrete, each about 
1-*, in. thick, with a core of 1!» in. 
of insulating material between them. 
Further details will be given later. 

Full automatic combustion control 
for the boilers and complete remote 
automatic and manual control for 
turbine generators and all auxiliaries 
are provided in this power plant. 
Each generating unit has its indi- 
vidual control panel convenient to 
the unit, Fig. 2, while the controls 
for each pair of boilers are on panels 
located between the pair on the main 
operating floor. However, there is a 
centralized control room for the 
entire plant, Fig. 3. This includes a 
load frequency control system and 
all electrical controls for co-ordinat- 
ing electrical operations within the 
processes and also with the utility 
interconnection when necessary. 

The plant was designed jointly by 
the engineering department of the 
Electro Metallurgical Co. and Ford, 
Bacon & Davis. Operation of the 
plant is under the supervision of 
John C. Curry, superintendent of 
power, and Harry T. Smith, assistant 
superintendent of power, for Electro 
Metallurgical Co. 





Atomic Data 


Continued from page 86 


tional Laboratory. Yet much more 
detailed information on the electro- 
magnetic pumps was available in the 
Liquid-Metals Handbook, referred to 
previously, as early as June 1950. 

As for basic data, the three lecture 
series in nuclear physics, MDDC- 
1104, MDDC-1175 and AECD-2664, 
listed in the adjoining columns, con- 
tain far more fundamental data on 
the subject than the average engineer 
can assimilate in a year. Much of the 
material in these lecture courses is, of 
course, of interest only to nuclear 
physicists, but if engineers are ever 
going to design and operate nuclear 
power reactors it will be necessary to 
have a thorough understanding of 
these basic principles. 

It is true that, insofar as the power 
engineer is concerned, he is largely 
concerned not so much with what 
goes on inside nuclear reactors but in 
the way to get the heat out of them. 
Yet this whole problem of heat trans- 
fer is vitally tied up with reactor de- 
sign and so the more the power engi- 
neer knows about reactor details, the 
better he will be able to solve the 
difficult heat transfer problems which 
constitute perhaps 80 per cent of the 
problem as a whole. 


Overall Picture 


For an overall picture of the think- 
ing on the subject of atomic power, 
the book for the Joint Committee on 
Atomic Energy, ‘Atomic Power and 
Private Enterprise”’ listed in the ad- 
joining columns deserves special men- 
tion. This book discusses all aspects 
of the problem, scientific, political, 
industrial, and legal, and for one 
starting out new in this field, it is a 
most valuable volume. 

In addition to the books and re- 
ports listed in the adjoining columns, 
attention is directed to the Semi- 
annual Reports of the U. S. Atomic 
Energy Commission. Thirteen of 
these reports have been published to 
January of this year. All contain data 
and information of general interest, 
and they are available to the general 
public at the Superintendent of Docu- 
ments Office, Government Printing 
Office at Washington at prices which 
range from 35 to 50 cents each. 

Last but not least is the magazine 
Nucleonics. This is a technical maga- 
zine for nuclear physicists and en- 
gineers and is a most excellent source 
of information on all phases of nu- 
clear energy development. 

The books and reports listed on 
these pages, of course, constitute 
only a very small part of the litera- 
ture available. The proceedings of 
the technical societies — the AIEF, 
ASME and the American Physical 
Society contain innumerable pa- 
pers on general and specialized topics 
in this field and most of these are 
easily available at various technical 
libraries throughout the country. 
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Delaware Power & Light 


Specifies 


“i l 
Like many progressive utilities, Delaware Power & Light 
Company selected Richardson Automatic Coal Scales 
to maintain a constant check on boiler efficiency in 


their new generating station. The bank of Richardson 
Model 39's shown now handles this responsibility. 








To both industrial and utility power generating stations, 
specifying Richardson means — 


G A 24” x 24” inlet opening and 26” wide belt for 
maximum coal flowability. 
All wiring and controls outside coal chamber. 
Access doors which will not spill dust on floor 
when opened. 
Beam ratio test facilities outside coal chamber. 
Gravity operated by-pass, with no restriction of 
coal flow to downspout. 
No drag links or wires attached to weigh hopper. 
Nationwide after-delivery service. 


Latest development in the 39 Series of Richardson 
Automatic Coal Scales is the Model H-39 shown 
below. May we send you our new 16-page engineer- 
ing data book on the H-39 Coal Scale (Bulletin 
0352), without cost or obligation? 


RICHARDSON SCALE COMPANY : Clifton, New Jersey 

Atlanta © Buffalo © Boston © Chicago © Detroit © Houston 

Minneapolis © New York © Omoha °* Philadelphia © Pittsburgh 
San Francisco * Wichita * Montreal ©* Toronto 


® 6780 


HANDLING BY WEIGHT SINCE 1902 
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INSULATE 
YOUR 
CONDENSER 
TUBES? 


You may be doing 
just that if your plans don’t 
include CHLORINATION 
EQUIPMENT for slime control 
by WALLACE & TIERNAN. 


Chlorination equipment 
because it controls slime that 
grows on the walls of condenser 
tubes not protected against it. 
Enough of the growth even- 
tually seriously reduces heat 
transfer efficiency — actually 
insulates your steam from the 
cooling water. Back pressures 
go up, production drops, oper- 
ating and maintenance costs 


WALLACE 


COMPANY, 


rise, and eventual shut-down 
becomes necessary for regular 
clean-out periods. 


Wallace & Tiernan equip- 
ment because it is versatile, 
sturdy and dependable — 
proven by thousands of success- 
ful installations, vouched for 
by satisfied users everywhere- 
and because there’s a Wallace & 
Tiernan chlorinator for every 
job. Write today for informa- 
tion on how Wallace & Tiernan 
chlorination may help you solve 
your slime problem. 


NO WATER 


$s 


regar 
dle Ic 
Source. Ch SS of 


& TIERNAN 


INC. 
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WATER CAN CARRY YOUR 
COAL AND ASH 


Continued from page 93 


292 tph pipeline (Table III) is $11,- 
955,000. Investment for the belt sys- 
tem would be much higher. The belt 
alone represents an investment of 
$15,000,000. However, operating costs 
for the belt will be lower than for the 
pipeline. Total power required for the 
belts is 12,000 hp compared with 
20,309 hp (Table II) for the pipeline. 
Power costs at 0.012 dollars per kw 
hour is $2,600 per day for the convey- 
ors compared with $4,365 for the 
pipeline, a saving of 25¢ per ton. 
Coal size may range from fines to 
12 in lumps on a 30 in belt, and the 
coal is handled gently with minimum 
degradation, whereas for the pipeline 
it has to be crushed. Finally, in any 
project such as this, there may be the 
additional problem of 2-way trans- 
portation —as in the 30-mile belt 
system that has been suggested be- 
tween the Ohio River and Lake Erie 
to carry coal to, and iron ore from, 
the lake — not difficult with reversi- 
ble belts but impossible, without 
radical design changes, for a pipeline 
system. Large quantities must be 
moved continuously for pipeline 
transportation to be economical, be- 
cause high fixed charges make inter- 
mittent operation costly. 


Wood Stave Line 

The International Nickel Co. of 
Canada, Ltd., has completed a 7!» 
mile wood stave pipeline through 
which bulk concentrates from 3,000,- 
000 tons of nickel-copper are pumped 
annually. The system has 12 miles of 
trestle to assure a slope to and from 
each of five relay pumping stations so 
that the concentrates will be self- 
draining in case of power failure. 
Water is added to the concentrate to 
make a pulp which flows through the 
pipes at 800 tpm. The operating data 
should be very interesting when the 
engineers disclose the figures. 





“Sure | can read blueprints but there 
ain't much writin’ on ‘em ever.” 


POWER ENGINEERING 








ENGINEERING BOOKS 


Fractional Horsepower Electric Motors. 
By F. G. Spreadbury. First Edition, 342 
; cloth. Published by Pitt 
man Publishing Corporation, 2°W. 45th St., 


N. Y. 1951. Price: $7.50 


pages, 6 by 9 in 


The increasing use of small motors, both 
within and outside the industrial sphere, 
makes this book of considerable value to 
electrical engineers and designets of equip 
ment. The principles of most fractional hp 
motors are treated and a basis for design 1s 
given. Other important matters dealt with 
includes speed control and determination of 
performance characteristics. 

\ good idea of the contents of this book 
may be had from the title chapters which 
ire as follows: 1. The Direct Current Motor, 


) 


Direct Current Motor Construction and 


Design, 3. Polyphase Induction Motors 
4. Single Phase Induction Motors, 5. Th 
Universal Motor, 6. The Repulsion Motor, 

Synchronous Motors, 8. Miscellaneou 
Motors, 9. Performance Characteristics of 
Fractional HP Motors, 10. Motor Control 


* * * 


Fundamentals of Automatic Control. By 
G. H. Farrington. First Edition, 285 page: 
515 by 634 inches, cloth. Published by Joh: 
Wiley & Sons, Inc., 440 Fourth Ave., New 
York. 1951. Price $5.00 


This book is primarily intended for those 
who are interested in any of the applications 
of automatic control. It ‘presents a general 
survey of the wide field which such applica 
tions may involve and undertakes an in 
vestigation of the basic nature of the prob- 
lems which may be encountered. It deals 
with the underlying principles which effect 
automatic control performance rather than 
with the specific details of plant or ap 
paratus. 

As the author points out, the analysis by 
which the fundamentals of this subject can 
be reached is greatly facilitated by the use of 
mathematical methods. Accordingly, the 
author has used such methods, where neces- 
sary, but has introduced them in a manner 
which makes them understandable even by 


re iders not accustomed to their use 
x *« * 


Direct Current Machinery. By Charles S 
Siskind. First Edition, 320 pages, 644 by 94 
inches, cloth. McGraw-Hill Book Co., Inc., 
330 W. 42nd St., New York. 1952. Price: 
56.00 

This book i in excellent ip to date 
treatise on present day principles ind prac 
tices of direct current generators, motors, 


ind auxiliary machinery. The author 1s 


IMustrated is TYPE EMD 
Single Stage Blower (1) 
Fully enclosed motor. (2) 
Air straightening vane 
3) Axial flow airfoil far 
wheel mounted directly 
n motor shatt.(4) Blower 
mounted at this flange— 
no other support need 
ed. (§) Voltro/l Vanes. (6 
Lever for capacity regu 
lation. (7) Voltrol vane 


ontrol mechanism 


UNIT HEATERS 


SINGLE STAGE and 
TWO-STAGE 
MOTOR-DRIVEN 


FORCED DRAFT BLOWERS 


WING Motor-Driven, Forced Draft Blowers are the result of 
years of pioneering with the airfoil design of the axial-flow fan. 
Each part of the Wing Blower is made to produce and control 
the air flow into the furnace for maximum firing efficiency. 
Sturdy construction, compact design, quiet performance, Voltrol 
Vanes, (permitting capacity regulation down to 10% of max.) 
plus low installation cost—are features of Wing Motor-Driven 


Blowers. Write for Bulletin SW-la 


L..J. Wing Mf.Co. 


64 Vreeland Mills Road 
Linden, New Jersey 


Factories: Linden, N.J. and Montreal, Can. 


BLOWERS DRAFT INDUCERS 
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NOW! LATTICE BRAID’ 
PACKING WITH TEFLON™ 


Choice of Canadian 
white asbestos or blue 


Heavy Teflon African asbestos 


impregnation 
throughout 


Unique » 
LATTICE BRAID} 


construction 4 


GARLOCK Shaft and Rod Packing 


Larrice Braiw packing (a patented Garlock product) is braided through 
and through to give it strength, flexibility, resiliency, and long life. 
Teflon (a du Pont product) is unaffected by causties, process liquids, 
solvents, acids or chemicals of any kind. 

Garlock combines these two products by impregnating each strand of 
Larrick Braiw asbestos packing with Teflon suspensoid. The result is a 
sturdy braided asbestos packing with a heavy, thoroughly distributed 
Teflon impregnation which is unaffected by the liquid being handled. 
This long-life packing has a low coefficient of friction, is non-corrosive 
and non-contaminating 

Larrick Braiw with Teflon is available in either Canadian white 
asbestos (Style 5861) or blue African asbestos (Style 5880). Garlock also 
manufactures all-Teflon Lartice Brat packing, plastic packings of 
shredded Teflon, and other Teflon products. 

For complete information, write us or contact your Garlock representative. 


PHE GARLOCK PACKING COMPANY 
PALMYRA, NEW YORK 


In Canada: The Garlock Packing ¢ ompany 
of Canada Ltd., Toronto, Ont 


Branch Offices in Most Principal Cities 


REGISTERED TRADEMARK 
l Du Pont € p l ! 


PACKINGS, GASKETS, OIL SEALS, 


Cemp@OK seaman, 


RUBBER EXPANSION JOINTS 
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(Assistant Professor of Electrical Engineering 
at Purdue University and this volume 
represents his experience with direct current 
machines, extending over a period of man\ 
ears in both industry and teaching. It ts 
clearly written and every topic is carefully 
discussed in terms of fundamental principles 
ind its application to present day practice 

\ real attempt has been made to avoid con 
fusion by simplifying complicated wiring 
diagrams and neglecting obsolete arrange 

ments at the same time giving attention to 
refinements and details of design. The topics 
follow one another in logical sequence and 
without gaps, while especially important 
subjects receive the emphasis of reworded 
repetition supplemented by the solution of 
ippropriate problems. Simplified graphical 
constructions are employed not only to 
generalize the operating characteristics of 
the many types of dynamos but to show that 


ld reasonably good quantitative 


they viel 
results 

There is an excellent chapte r dealing with 
the control of motors and also a chapter on 
special machines, circuits, and applications 
This considers third brush generators, regu 
lator control generators, the Rosenberg 
Generator, and the Amplidyne. A_ final 
chapter deal ith the subject of com 


utation 


* * * 


Linear Scale Non-Logarithmic Slide Rules. 
By Morris Lewis Groder. 64 pages, 5! 9 by 
SI, pages, paper covered Published by 
G & G Corporation, 2003 East 12th St., 
Brooklyn 29, New York. 1953. Price 


§? O8 


The princi les described in this interesting 


little book are presented as tools for con 


structing eneral, special, and emergency 
slide rules. The illustrations reveal that the 
shape and size of these computers do not 


conform with the commonly accepted ver 


ions of the slide rules though the author has 


constructed Linear scale slide rules on 
logarithmu lide rules. The computer 
described in this book, however, were ex 


pressly designed trom the viewpoint ol 


convenience in construction and application 
Vhe linear scale slide rule is not based upon 
the logarithmic principle. All scale division 


ure equally spaced; there is no gradual 


squeezing together of the scales as is tound 


on the logarithmic slick rule 


Phe principle of this linear slide rule 1s 
easy to grasp; one which we Ie irned in high 
school, ind one you will ill recall as soo! 


is you see it described. As the author points 


out, the linear scale slide rule has many 
idvantages, some of which are increased 
scale accuracy, construction with simple 
drawing instrument low manufacturing 
costs, scale re iding facilit ind 


; : 
construction of scales involving combina 


simple 


tions of addition, subtraction, multiplicatior 
ind division. Scales for polar rectangular 
co-ordinate conversion tor obtaining roots, 


powers, logarithms ind trigonometric func 








oO ay be included without recourse to 
} ] t ' ] 
mathematic tables, computation, or special 
I I 
construction tools 
* * * 


Power Plants for Aircraft. By Joseph 
Liston; 5 pages; 614 by 914 in., cloth 
Published by McGraw-Hill Book Co., Inc 
33.) West 42nd St New York. 1953 
Price $8.50 

Although this book may be of little direct 
issistance to industrial power engineers, it 
i book that many engineers 
would find of 


nevertheless 
outside the aircraft industry 
considerable interest, since it shows what 


the aircratt power plant designer has been 


ible t 


» accomplish by force of necessity. It 
is quite possible that some of the pi ictices of 
the aircraft engine designer night be used 
to advantage in the design of othet types of 
power plants. This ts particularly true \ ith 
respect to the turbo- prop type ol power 
plant. The gas turbine is just coming to be 
used in industry and the things which the 
‘ircraft engine designer has learned in the 
ipplication of turbo-jets ind turbo-props 
mav be ot cor siderable \ ilue to the de signer 
ind user of industrial gas turbine 
One of the fascinating things about the 
r plant 1 it low speci weight 


Where industrial and 


1utomotive diesel plants will run anywhere 


urcraft pow 
per rated brake hp 
from 15 to 60 Ib per hp, aircraft engines 
the 


> 


nearly all fall below 3 


» per hp and u 


irger izes above 1000 hp, the pecile 


weights run between 1.2 and 1.5 lb per hp 
Fhough the operating principles of indus 
trial, automotive, and reciprocating types 
of aircraft engines are generally similar, the 
different specific weight requirements intro 
duce a host of variations and detail and, 


ol 


course, the use of different materials 
he author of this book is a protessor of 
1eronautical engineering at Purdue Univer 


this book 


vas to provide a text and reference book for 


Sil His primary object in writing 


seniors and beginning graduate students in 


aeronautical and mechani il engineering 
The emphasis is on fundamental principle 
and a broad ipproach involving the con 
sideration of all type ol aircralt power 
plant Included in the presentation are 
accurate and comprehensive comparisons of 
the manv_ type of jet and reciprocal 
power plants, a fundamental anal of the 


theoretical power plant cvcles i comparison 


of actual engine performance, with = the 
theoretical cycles, and a discussion of some 
of the practical problems encountered in 


operation ind testing Nearl ill advance 


n the fields that have been declassified are 


liscussed fully within the limits of govern 
rent restrictions The book con iders the 
masic principle of reciprocating engine 
I bo yets t irbo prot ra t cKO 
1 pot t clear po it 
* 7 * 
Control of Electric Motors. By Pa B 


Harwood; Third Edition; 538 pages; 6!4 by 
¥*4 in.; cloth Publi hed b John Wiley & 









This New England textile mill uses Enco 
Type K oil burners. When gas is available 
a gas-burner gun can be added for 

dual fuel firing. 

Combustion in any case is uniform even 
if steam demands fluctuate suddenly— 
another economy feature. 

This is only one example of economy 
with Enco Burners—made in sizes and 
types for every power plant need, 
including those with very wide load 
swings. Ask for literature or a special 
recommendation for your specific, 
‘adividual oil or gas burner needs. We 
will give it the benefit of 35 years’ 
experience in solving unique burner 
problems. 


Enco type K 


oil burning unit 


THE ENGINEER COMPANY 


75 WEST STREET, NEW YORK 6, N.Y. 
IN CANADA: ROCK UTILITIES LTD, 80 JEAN TALON ST. W., MONTREAL, P. Q. 
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a installation, located in the South, 


adds to the mounting evidence that Green Draft Fans are very much in the 


boiler plant picture, both utility and industrial...evidence that they are high 
on the specification lists of leading consulting engineering firms and on the 
owners’ lists of acceptable equipment. 

There are numerous things about Green Induced and § 
Forced Draft Fans that make them desirable auxiliary equip- iW 
ment for any boiler. We suggest that you have the basic facts ia, 
at hand when you start planning for your fans. Send for our ORary reat 


Bulletin 168 and in writing, tell us about your requirements. 


THE Photo above shows the 
Green ID Fans being 
installed in the Chester 
field Power Station 

\ e Extension of the 
Fuel 3 conomizet Virginia Electric and 


© Economizers Power Co., at Drewrys 
© Fans ) Bluff, Virginio. 

© Air Heaters 

© Cindertrops Cc ae M PA N VY 

© Aerodyne Dust Collectors INC. 
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Sons, Inc., 440 Fourth Ave., New York 
1952. Price $7.50 


The success or failure of any electric motor 
installation often depends upon the selection 
ind installation of the proper type of con 
trolled equipment. At one time, the selec 
tion of a motor controller was a relatively 
simple matter but, as the number of types 
of motors and applications has expanded 
and as motors have been designed to closer 
tolerances, the selection of controller equip 
ment has become much more important and 
complex. In order to make a successful 
installation it is necessary to understand the 
factors which enter into the selection of the 
machine, the motor, and the controller, and 
therefore, to have a good working knowledg: 
of the characteristics of all three devices 

This is the third edition of Mr. Harwood’s 
book. When the first edition was published, 
in 1936, very little had been written on the 
subject and it had received almost no 
recognition in college engineering courses. 
Ihe picture is quite different today. In 
iddition to the great increase in the elec 
trification of industry, a number of books 
and hundreds of papers have been written 
and now almost every college electrical 
engineering course includes some work on 
controls. When the first edition was pub 
lished, electronic motor control was in its 
infancy. Today electronic motor control 1s 
ilmost an industry in itself and there are 
many excellent textbooks available on this 
branch of the control field. Hence, the au 
thor has deemed it best to omit the material 
on electronics. In its place a chapter on 
regulating devices and circuits has been 
idded. This third edition includes a great 
deal of new information on circuits and 
devices and calculations used for the regula 
tion of voltage, speed, tension, etc., numer 
ous industrial applications, descriptions of 
electronic arnplifiers, rotating regulators and 
positioning servomechanisms and basic prin 
ciples of regulating devices. New photo 
graphs are included, replacing the outdated 
ones. New wiring diagrams have been sp« 


| cially drawn for this edition and all the reter 


ences have been considerably revised and 


| expanded. Included are 350 problems plus 


factual data, upon which hundreds of addi 
tional problems can be based. The whol 
book, in fact, has been revamped to meet 
the needs arising from this rapidly expanding 


phase of industry 


7 * * 


Harwell, The British Atomic Energy Re- 
search Establishment. 128 pages, 6 by 9! 
in., cloth. Published in this country by the 
Philosophical Library, 15 F. 40th St., New 
York. 1952. Price $3.75 


Most of the material on the de velopment 
of atomic energy available to the general 
reader in this country has had its origin in 
American sources; in the work done at 
Oak Ridge, Argonne, Brookhaven, Hantord, 
Los Alamos, and Berkerly. The great im 
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petus given American research and develop 


ment by the war-time Manhattan project 


ind =the subsequent continuation of this 


work by the US Atomic Energy Commis 


5 


sion, has made the work of other nations 


ippear . secondary importance 


This, howe ver, 18 not necessarily truce I 
work in other countries was somewhat 
slower in starting, the character’of the work 
done has been quite on a par with that done 
on this side of the Atlantic and often with 
considerably more slender resources In 
England, for example, the work done at 
Harwell since 1946 deserves a high order of 
recognition. Harwell was the first establish 


ment in the world where the heat from 


atomic energy was first used to heat build 
ings 

Harwell is the research branch of the 
British Atomix Energy progran The pro 
duction branch is at Risley in Lancashire 


Located not too tar from London and only 


> miles from Oxford permitting close 
University contact, Harwell’s tasks are to 


do fundamental research and development 


in all aspects of atomic energy and to giv 
issistance to the production branch. Both 
Harwell and Risley are operated under the 

sdiction of the Ministry of Supply 

This book describes the institution and 
its work. It covers all details of the labora 
tory’s operation, is well illustrated with 
excellent photographs, and gives American 
readers an excellent picture of Britain's 
counterpart to our own Atomic Energ 
Program. In England, this book is published 
by the British Ministry of Suppl 


. * * 


Heat Transfer Phenomena. By R. C. | 


bey C loth 


Bosworth. 210 pages, 534 by 834 1 
Published by John Wiley & Sons, Inc., 440 
Fourth Avenue, New York. 1952. Price 
$6.00 

The subject of heat transfer is one of the 
oldest branches of science and one which 

perhaps most universal in its manifesta 
tions. In almost everything we do, through 
out the whole of our lives, in our dealings 
with animate and inanimate objects alike, 
heat transfer plays an important role. Yet, 
it is among the most controversial of all 
subjects and in many ways, one of the most 
complex. It is slow moving. Never, through 
out its long history, has it shown any period 
of phenomenal growth comparable with say 
the recent expansion of nuclear physic 
As compared with, for example, the flow of 
electricity, the flow of heat is slow and cum- 
bersome and there are no simple experi 
mental means for restraining the flow along 
vell defined channels. As a consequence, 


experimentalists, in search of an easy path 


to academic distinction, have tended t 
ivoid this subject as unwieldy and unprofit 
ible. Nevertheless, because of its complexity 


ind its universal importance, the subject of 


heat transier 1s of perennial interest ane 
through the years it has been the subject of 
} | | 


t t DOOK and 


umerable papers, treatises, 


m posi i. 
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from Straightwoy Lever-operated Valve and Angle 
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BOILER BLOW-OFF VALVES 


When you install an EVERLASTING 
Duplex Blow-Off Unit, you'll find that 
its many superiorities speak for them- 
selves. 

The valve at the left is the EVER- 
LASTING design that has been fa- 
mous for more than 40 years . . . the 
valve with the drop-tight seal that 
actually improves with use because of 
its self-lapping action each time the 
valve is opened or closed .. . the 
valve that can’t stick or jam because of 
its non-wedge design . . . the valve that 
opens in less than a quarter turn to pro- 
vide unimpeded straight-through blow. 

The valve at the right is the equally 
famous EVERLASTING Angle or “Y”’ 
Valve, specially designed and equipped 
to withstand repeated blow-off shocks, 
erosion and corrosion, and without 
pockets that might trap and hold 
solids. 

Each of these valves . . . and all the 
other EVERLASTING Boiler Blow- 
Off Valve types, fully meet ASME code 
requirements . . . assurance that they 
are properly designed and amply 
strong for the service. 


Write for descriptive builetin 


EVERLASTING VALVE CO. 
49 Fisk Street, Jersey City 5, N. J. 











Everlastin 


TRADE MARK ° Brsascentseinl REG. U.S. PAT. OFF. 


g Valves 


__FOR EVERLASTING PROTECTION ee 4 





Fig. 4001/6571. Duplex unit consisting of 
Straightway Lever-operated Valve and Y Vaive 





Fig. 6571/6561. Duplex unit consisting of Y 
Valve and Angle Vaive. 


Fig. 6561/6571. Duplex unit consisting of 


Angle Vaive and Y Valve. 
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the drainage area of the 


er, that there is 


ems, howe. 


lation cove ring the 


the tran 


\rarat 


a’, as distinct 


which in Hebrew can 


, 
from the 


ill \ 00 tt ibove sea ics 


borders of Iran (Persia 


ideration will show that 


moment s con 
the distribution of land and sea today 1 
7 million xyuare miles of continental areas, 
| heig it 
140 million 
vith a mean depth of 12,500 
Noah's flood raised the level 
Ararat, the 


idded to the oceans would 


ibove sealevel ol 


square miles o 


It, theretore 
ol the ca 17.000 {tt to cover 
immount ol water 
times the volume already 


need to he 1.33 


in the oceans. The problem on the basis of 
iporation of sea water for rainfall on the 
land 
of the 


run off flo 


would thus not only concern the source 


raintall upy lv, but the di posal ot the 
Incidentally, 


in 960 


raintall 
16,250 ft 


ifter the 


t also means a rainfall of 


hour or roughl more than 200 ins in 


hour. These calculations support the opinion 


urticular inter to 
teaching, and those of many devout people that some elevated 


allied 


iwccount of all 


land in the 
ri ! 


ubject Euphrates alluvial plain was 


neant as the “‘sacred land’’ when the word 


ol \rarat was used in Genes 


hould Ihis reference to Biblical history is only 


hnologist ne of the countless other fascinating facts 
iter in this book by Sir Cyril 


Science, lately 


nneer, tl concerning 
Director of 
India, It 
+ ithout, 

ce tail 


nect the needs not only ot 


lox, Doctor of 
th Ceologt il Survey ol deals 
idest manner, 
into exhaustive 
ritten to 
ineers but of all others who have 
modern book dealing with th 
i pects ot the stud 


Written in 
ible, but technically 


ind practical 


utilization of water is no! 


it pres nts innumer 


water of interest to all 


Weldability of Metals ; 


tly trated 


ithout water, there would be 


on earth. Besides dealing with the 
and chemical properties of water 
rain and snow or ob 


Ivy occul is 


ed trom lak Thr ivers, it also covers 
emergence ot water trom deep within 


intl is hot pru y ind vok mic erup 
rhaps, know that an im 
of water is held in th 
10 miles below the 


| 
rocks 


earth, 
12,500 ft of the ocean floor. 
held in the 


water, LY, 


pore space in the 


00,000 cu miles, 


were 
irface of the earth, it would 
depth of tt. There 


between the formation of a 


ised to the 


is the 


ind the cloud 


volcano the Water 


; nv d 
Water, A Study of Its Properties, Its Consti ‘ 


tution, Its Circulation on the Earth, and Its 
Utilization By Man. By Sir Cy: 
burst ke pa 6', by 101 
Published by th Philosophi Li , ' 
5 E. 40th St. New York 16, Ne , phere 


‘ ) the earth's crust 
52. Pru 


< loud j™ rh ps arose 


lition. 148 hours previously whil 
returned to the atmos 
ufter millions of vears travel through 


It is fitting that this book should appear at 


i time when water is of overwhelming im 


portance in nearly all countries of the world 


Water is the most vital thing we have; with 


out it, all life would perish from the earth 


' 
i 
It is nothing short of marvelous that a sub 


ind sO simple ll 


constitution should possess the many chara 


stance of such abundanc« 


teristics Which guide the processes governing 
By it 
by 


it tempers th 


the changes on the face of the earth 


presence in the atmosphere, 
un’s heat. The 
ind carries the 
deltas The tream 


lie \ ible 


roc ks in solution 


rain that falls scours the hill 


| 


sediment into the ivers am 


remove almost unbe 


solid 


ind carry 


imounts of matter from th 


dissolved 


them 


these 
materials into the sea to concentrate 
there into the rock 
crust of the 
depths and take 
mineral deposits and emerge as 
deeper re 
the melting points ol highly 
ind be discharged as st 


U ruptions 


Phe water that percolate 


earth may penetrate to great 


part in the formation of 
thermal 
actions it may lower 


heated 


springs. In it 
roc ks 


im during vol iryic 


The book is illustrated with some excellent 
photographs and one of the more interesting 
features to us in this country 1s the section 
which deals with the great land reclamation 
schemes of the United State 
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Metadyne Statistics. By Joseph Maximu 
Pestarini. First Edition, 416 pages, 614 by 
91¢ in., cloth. Published, jointly, by the 
Fechnology Press of Massachusetts Institute 
of Technology and John Wiley & Sons, li 

New York. 1952. Priv 


SY (yt) 


to readers of American 


his book brings 
electric literature a new term, a term, how 
ever, which has been in general use in Europ: 
for a number of years. Though the tern 
Metadyne * may be new 


been using 


here, America 
Metadyne ma 


chines in the form of Amplidynes and Roto 


engineers have 
trols for a number of vears 

Through the ps 
behind this book, run the 
Italy, 
United States 
in the 


pages of scientific histor 
names of men ol 
and the 

| 


Its cosmupolitan background 


Belgium, England 


France, 


began 1920's when Dr. Pestarini, u 


studying commutation, recognized and 
defined the new group of machines to which 


Me tad\ me oy 


script recording this investigation and th 


he gave the name The manu- 
uthor’s theoretical predictions concerning 
Montefiore at th 
]928 


Metadynes won the prize 
International Contest in Belgium in 
Since then, Metadyne 


countries 


have been con 
Although th 


Was well 


tructed in 
field of 
established at the 


many 


direct current machines 


turn of the century 
Pestarini brought into it invigorating new 
scholarliness generality and invention, which 


led, in time, to the testing such machine 


ind powertul roles. Certain of the 
| 


machines, or 


great liberty, 


In new 


generalized direct’ current 
Metadynes, 
be called electromechanical vacuum tubes 
Metadyne 
systems of machines rather than individually 


These 


designed to 


may, without too 


machines are usually used in 


is is conventional machinery. systems 


ot machines can be absorb 


powel! under prese ribed re lationship be tween 
end speed as well 


torque as response time 
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guides are quickly attached to torches and 


vide a means for f: te 
rps : . fast, accura culties 
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140 Corrosion-Resistant Equip- 
and 
ment booklet on selection : 


rifts 
a 


a 
i 
ctEE 


i 
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130 Hints on Welding — What you 
seed 5 hase Se ee a of 11 allo 
fuses, fhe, is told in, thie folder, 
‘uxes, . i in ‘orm 
technical instruction into 


——< Condenses: A te 
follow: AllState Welding Alloys Coy, Toe. 


131 Stainless Steel Electrodes — 
Twenty-pp Bulletin AR53-16 covers com- 
on ’s y stainless steel electrodes. 
<xplains two basic types — lime coating 
for all-position welding with d-c reverse 
polarity, and a-c d-c for welding of chrome 
nickel steels with all types of a-c or d-c 
welding equipment. Provides individual 
descriptions of the 23 regular and special 
analyses of electrodes, weld metal prop- 
erties, welding procedures, current ~—_ 
and AISI type numbers. Alloy Rods Co. 
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134 Where Vibration Figures — 
This bulletin describes Vibra-So 

signed to isolate vibration from t 
suction and discharge lines to refrigerations 
and air conditi machinery, pumps 
and turbines. Illustrated; gives 

tions, installation tips. Flexonics 


135 To Clean Softeners — Zeotone, 
for cleaning and toning up 
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Catalog Library 


THIS MONTHLY list of standard catalogs and bulletins is published 

engineers maintain o permanent catalog file of engineering data. The 

unlike those under Helpful Bulletins, may appear each month except for additions 
and deletions determined by space requirements or by the manufacturers issuing 
the catalogs and bulletins. Use the postage-free card below for your request 


VALVES, TRAPS, PIPING AND 
ACCESSORIES 


201 Safety Valve Engineering Data 
— How a ¥ safety valve works 
and ite van are 

in Bulletin 707 Includes d on 
valve t and also tables on superheat 
correction factor. Manning, Maxwell & 
Moore, Inc. 


202 Check Valves — Twenty-pp Cat- 
alog 30 bon ym company’s line tilt- 
ing-disc valves made in iron, bronze 


tages. Includes 
The Chapman Valve Mfg. Co. 


203 Valve Specialties — Included in 
90-pp Catalog A-50 is ordering and en- 
gineering information on automatic pres- 
sure flow and liquid level controls for 
steam, air, gas, water, oil, other fluids. Sec- 
tions are ted to pressure tors, 
altitude valve, pump governors strain- 
ers; lever, float and motor operated valves; 
pilot valves; back pressure, relief and non- 
return valves, steam trap and air vent; 


CMPMMG so cctvtccesséves 
201 202 203 204 205 206 207 208 209 210 211 212 
213 214 215 216 217 218 219 220 221 222 223 224 
225 226 227 228 229 230 231 232 233 234 235 236 
237 238 239 240 241 242 243 244 245 246 247 248 
249 250 251 252 253 254 255 256 257 258 259 260 
261 262 263 264 265 266 267 268 269 270 271 272 
273 274 275 276 277 278 279 280 281 282 283 284 


liquid level controllers; solenoid valves, 
Davis Regulator Co. 


204 For Quick Valve Selection — 
Here’s = catalog di 


205 General Service 

letin E-160, 16 pp, describes and illus- 

poe Yo. BvD ws gen, orgie Foo 
’s quick-operating valves, 

ear * adie ts Uloced water ont 

on chemica] process, soot blowers, water 

column blow-down, and other types of 

pipe line. Everlasting Valve Co. 


206 Cast Steel Valves — This 
on cast steel valves includes 


motor contro] of volume are also 

In addition to standard information on 
construction features, dimensions and 
weights, the booklet contains complete 


285 286 287 288 289 290 291 292 293 294 295 296 
297 298 299 300 301 302 303 304 305 306 307 308 
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select traps for all classes of 

equipment; a maintenance section explain- 

i agg hemo emcoeg ~ et m= agama 
ir. Armstrong Machine Works. 


Pictures i 
and contains illustrated how to-do-it fea- 
tures. Includes 8-pp valve selection guide. 
Crane Co. 


215 Unionsand Fi 

Catalog 50 covers manufacturer’s line 
Shh ata ai pa 
features. Dart Union Co. 


book on Fi 
SE Mnafecsh on trates, Flange 


s — Twelve- 








information on seamless carbon steel 
welding fittings and forged steel flanges 
Includes dimensional tolerances, thread 
standards and threading practice; service 
pressure ratings, physical and chemical 
requirements. Grinnell Co., In 


ELECTRICAL 
218 Electrical Maintenance Tips 


S00klet B-5477 28 pp gives a complete 
outline of preventive electrical mainte- 
nance Discusse S pre neral maintenance pro- 
grams designed to reduce shutdown time 
ind treats in detail the maintenance of 
power equipme¢ nt \ suggested schedule ol 
work and cleaning on power equipment is 
presented in chart form. Essential infor- 
mation on preventive maintenance = tor 
turbines, generators, switchboards, motors 
and controls is provided Westinghouse 
leetric Corp 


220 Wire, Cable Ordering Guide 
Newly-released General Catalog W-52-3 
IS6 pp, prese nts more than SOO different 
types of wires and cables. Contains com- 
prehensive data on construction and oper 
iting characteristics for control and signal 
cables, eables for construction work tele- 
phone wire and cables, and portable cords 
\ technical engineering data section is 
included. United States Rubber Co 


221 > Power Distribution Practices 
The 28-pp Industrial Power Distribu- 
tion Idea Book” (Bulletin GEA 5900) is a 
guide on electric power distribution prac- 
tices in large and small plants Covers 
utility distribution practi es; methods of 
buying electric power; what to do when a 
choice of primary voltages is available; ap- 
plication of primary switches and cireuit 
breakers: types and arrangements of pri- 
marv cables; and types ol load-center dis 
tribution svstems. General Electric Co 


222 Motor-Generator Reference 
Book — Publication 51R7933 is a 50-pp 
booklet compiled to assist in the selection 
of motive power to handle most industrial 
ipplications Neither text book nor order- 
ing catalog, this book provides a brief out- 
line of the various types of motors, genera- 
tors and motor-generator sets, telling 
then applic ations and operating require- 
ments. Booklet is generously illustrated 
ind includes performance data, ratings, 
information on methods of speed control 
general characteristics and representative 
dimensions. Allis-Chalmers Mfg. Co 


223 Meet Microwave An Intro 
duction to Microwave.”’ 20 pp provides tt 
semi-technical des ription of RCA micro- 
wave equipment and is illustrated with 
photos, charts diagrams ett Describes 
microwave radio, tells how it works, gives 
propagation characteristics operational 
idvantages, economic factors influencing 
choice of frequencies, and desirable design 
characteristics. Also deals with multiplex 
ing, telemetering and remote control fea 
tures. Microwave Communications Se¢ 


> 


tion, Radio Corp. of America 


PUMPS, PUMPING 
224 Boiler Feed Pump — A barrel 


type boiler feed pump lor high pressure 
high temperature service and designed to 
go on the line qjQuie kly mere: pre liminary 

warm-up, Is the subject of 2-pp Bulletin 
1525. Fully illustrated text aa 1ins auto 
matic operation of hydraulic thrust bal 
ince incorporated in this pump. De Laval 
Steam Turbine Co 


225 Condensed Pump Data 


Form 4383-J covers more than 20 ty pes 





TOSET. Juncor 
Use CLEANERS 
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Cleaners are 
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faster, 
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C324 ROTOJET Junior 
Water-driven Motor, 
univ. joint, pivot head 





$32 ROTOJET Junior 
Air-driven Motor, cone 
cutter, universal joint 







yp teecty -ortayeeer C434 ROTOJET Junior 
Air-driven Motor, uni- , 

Air-driven Motor, flexi- 
versal joint, drill head 

ble coupling, expandmg 

brush 





147 Sussex Avenue, Newark 1, N. J. 
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NICHOLSON TRAPS 


SAVE CAR OF COAL WEEKLY 


for This Large Steam User 


Following replacement of all 
steam traps of various makes, 
with Nicholson units, an Eastern 
college reports:—"'An average 
coal saving of 1 carload per 
week besides much better heat 
distribution.” Credit is given 
the higher and more even tem- 





~ 


peratures which Nicholson traps 
effect. See why large indus- 
trial and institutional steam 
users are increasingly stand- 
ardizing on Nicholsons. 5 types; 
for heat, power, process; sizes 
VY," to 2”; pressures to 250 
Ibs. 





| ‘ 
| Type B 
BULLETIN 152 Ri 
160 Oregon St, Wilkes-Barre, Pa. 





USE NICHOLSON YQ 





TRAPS - VALVES -: FLOATS 


TO ALL USERS OF 


INDUSTRIAL OIL FIRED EQUIPMENT 


INVESTIGATE Poxacot TYPE GF 
INDIRECT GAS FIRED FUEL OIL HEATER 


39% 


WITH IT, YOU NOW CAN operate on No. 6 oil with- 
out separate boilers for preheating. Cut the operating 
cost of your equipment by the use of low-priced fuels. 
The Type “GF’’ Oil Heater is on integrated self-contained steam 
vapor generating exchanger using ges as its primary heat source. 
However, the gas flame does not come in contact with the tubes 
containing the fuel oil. Instead, vapor from the lower steam gen- 
erating section does the actual oi! heating! 


APPLICABLE TO ALL TYPES OF OIL FIRED APPARATUS! 
As it is not dependent upon the wait it is servicing for the means 
of heating the oil, the Type ‘GF’ Heater can be applied te any 
oil fired apporatus, be it @ steam or hot water boiler, a process 
oven, @ dryer or @ kiln! 

ONE HEATER CAN SERVE MANY BURNERS! 
Ne steam piping required. Heater operates on a closed, internal 











steam and condensate cycle! 
CHECK THESE FEATURES! Completely factory assem- 


bled + Easy to install anywhere, even outdoors + Requires 
only minimum of 
* Wide range of oil heating capacities 
* Burns any specified type of gas fuel 
* High oil 
+ Operation unaffected by normal varia- 
tion in viscosities of oils being heated. 
Write today for BULLETIN 60-L 
Approved by Beard of Standards 
and Appeals City of New York 


space * Economical to operate 


temperatures ot all times 


"Patents Pending 


DAVIS ENGINEERING 


CORPORATION 


1064 CAST GRAND STREET, ELIZAOETN 4 @ 4 + 38 ROCHEFELLER Piaza, WOW YORE 20, &. Y. 
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of general service pumps, rotary pumps, 
sump and drainage pumps, condensate 
units, self-priming units, stainless steel 
pumps and high pressure pumps. In easy- 
to-find tabular form, each model is pic- 
tured along with its characteristics, appli- 
cations, features and references to specific 
literature providing further information 
Goulds Pumps, Ine. 


226 Controlled Volume Pumps — 
Bulletin 351, 16 pp, describes company’s 
air-powered controlled volume pumps, 
designed to pump practically any liquid 
in measured volumes accurate to within a 
fraction of 1 per cent. Pumps are recipro- 
cating, positive displacement plunger 
types. Cross-sectionals show design and 
operating details. Controls and typical 
automatic feed discussed 
Milton Roy Co 


systems are 


227 Rotary Pump Service Manual 
— The installation, operation and main- 
tenance of rotary pumps are covered in 
12-pp Service Manual 100-2. Subjects 
discussed include installing of foundation 
bolts, alignment, supporting vertical 
jumps, grouting, piping, suction lines, hot 
Fiquidt pumps, rotation, packing, disman- 
tling, reassembly, starting, operation and 
standing idle. Warren Steam Pump Co. 


228 For Controlled Volume Pump- 
ing — Bulletin 300, 24 pp, describes Pul- 
safeeder piston-diaphragm pumps, stress- 
ing their no-stuffing box feature and not- 
ing that although basically a pump, this 
unit can do the work of a feeder, meter, 
instrument, filling machine, proportioner 
and sampler. Equipment Div., 
Lapp Insulator Co., Ine. 


229 Boiler Feed Pumps — Bulletin 
109, 16 pp, illustrated in color, describes 
centrifugal pumps for boiler feed service. 
Pictures construction and major parts, 
floating seal incorporated. Capacity data 
and vapor pressure tables included. Pacific 
Pumps, Ine. 


BOILERS, GENERATORS 


230 Improved Steam Generator — 
Bulletin 2000, 28 pp, explains advance de- 
sign features that distinguish this manu- 
facturer’s generator from other unit steam 
generators. Describes and illustrates en- 
gineering differences of component fea- 
tures. Also shows how these components 
are constructed, assembled and tested 
Another section gives data, and dimen- 
sions and standard and accessory equip- 
ment for the units which range from 20 to 
6000 hp, for pressures to 250 psi. Preferred 
Utilities Mfg. Corp 


Pri CESS 


231 Shop-Assembled Boiler — Six- 
teen-pp Bulletin G-76, completely de- 
scribes and illustrates company’s Type 
FM water-tube integral-furnace boiler, 
made in standard sizes from 2900 to 28,000 
lb of steam per hr, pressure to 250 psi. 
Savings in erection, installation and mov- 
ing costs are stressed. Capacities, dimen- 
sions and weights given. The Babcock & 
Wilcox Co. 


232 = Re-circulation Steam Genera- 
tor — Here’s a 6-pp folder on a controlled 
re-circulation steam generator, describing 
its development and uses, such as applica- 
tions where steam is required in remote 
locations, where demands are intermittent, 
or where load fluctuates. Combustion 
Engineering, Inc. 

233 Steam Generators — Twenty- 


pp Bulletin 5B43, 20 pp, describes com- 
pany’s VL factory assembled generators 


POWER ENGINEERING 














Ba Suction Bay 
ni and Pump 
Performance 
in Advance 






Use this Allis-Chalmers pump laboratory of expansion . . . see what happens under different 


to duplicate your suction bay design and water conditions. This way you can be sure that you 
have the right design, down to the Jast detail, 


operating conditions. ; 
Available to Power Plant Operators 


Wr CHANCE EXPENSIVE BUILDING ALTERA- and Consulting Engineers 

TIONS when you can be sure of suction bay The Allis-Chalmers pump laboratory is located at 
and circulating pump. pe rformance in advance. In the West Allis, Wisconsin, Works and is available 
the Allis-Chalmers pump laboratory, an exact scale for use for all power plant operators and consulting 
model of your suction bay can be built. Then you engineers with large pump and water supply prob- 
observe the effects of different foundation arrange- lems. For details of the services available, call your 
ments . . . can check efficiencies under partial load Allis-Chalmers District Office or write Allis- 
... test the ultimate capacity of your design in case Chalmers, Milwaukee 1, Wisconsin, A.3973 


ALLIS-CHALMERS <“) 
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combining 2-drum  water-tube _ boiler, 
integral water cooled furnace, brick work 
insulation and steel casing. A large cuta- 
way illustration shows design details, and 
gas travel. Use of generator with various 
and firing arrangements is covered 
lcrie City Iron Works 


234 Steam Boilers Form SG 128 
749 is a 12 pp catalog illustrated with pho- 
boilers for processing and 


fuels 


steam 
heating, ranging from 15 to 500 hp and 15 
to 200 pei. Includes diagrammatic 
section Of lour-pass design characteristic 
Cleaver-Brooks Co 


tos oft 


Cross 


ol company ’s boilers 


235 Scotch Marine Boilers Bul- 
letin 236 illustrates and describes a Scotch 
type of boiler on skids suggested for a 
wide range of applications. This boiler can 
be hand- or stoker-fired with coal or can 


use oil, gas or wood as fuel. Gives con- 
struction details, stresses versatility, other 
advantages. Includes test data and speci- 
fications. The James Leffel & Co. 


236 Oil or Gas Fired Automatic 
Boilers Boiler, burner, controls and 
safety features of 10 to 500 hp oil or gas 
fired automatic boilers are described in 
this bulletin. Firing rates, dimensions and 
capacities are given for all models along 
with installation photos of some models 
Boiler Engineering & Supply Co. 


HEAT EXCHANGING, COOLING 
237 Heat Exchangers — The advan- 


tages of film-type heat exchangers in 
the solution of cooling water problems, 
even when dirty water must be used, are 
stressed in Bulletin HE-7, 8 pp. explains 


GOODALL 


Killer 


EXPANSION JOINTS 


Products of Outstanding 
Craftsmanship, Assuring 
Long, Reliable Service 


Counteract Expansion and Contraction — Eliminate 
Vibration — Absorb Sound — Correct Misalignment 


Three 
Right Angle 


Wide Selection 
*Flang-Lok”™ 
Sleeve. Five Styles 
Arch, Multiple Arch, ‘Tapered, 
Offset and Rectangular. All sizes 
I.D. to 96" T.D. 
both. 


types 
and 


Single 


from 33” 
vacuum or 


For 


pressure, 


Ease of Installation. Light in weight, 
retaining rings or flanges quickly 
aligned and bolted; no extra 
gaskets required between flanges. 


**Flang-Lok”’ 


to install. 


Joints are’ espe- 


cially easy 


Service Built to 


Long Life. speci- 
fications assuring highest quality 
in materials and workmanship, 
(soodall 


well-known — for 


Expansion Joints are 


their long-lite 


economy, operating with con- 


tinued efficiency at the required 


working pressures. They actually 


‘thrive’ under continuous flex- 


ing, and they cannot. corrode. 


Where oil or other rubber-deteri- 


syn- 


agents are present, 


orating 
thetic linings are used. 


Send for Illustrated Booklet, or Contact Our Nearest Branch 


GOODALL RUBBER COMPANY 


GENERAL OFFICES, MILLS and EXPORT DIVISION, TRENTON, N. J. 


Branches Philadelphia + New York 


los Angeles Son Francisco 


Est. 1870 


Houston 


* Boston + 
Seattle 
Goodall Rubber Company of Canada, ttd, 


+ Indianapolis + Chicago + Detroit + St. Poul 
Portland Salt Loke City Denver 
Distributors in Other Principal Cities 


Pittsburgh 
Spokane 
Toronto 
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and illustr: ates design details. Discusses 
use of these heat exchangers in power 
plants, chemical plants, and in a compres- 


sion plant. Henry Vogt Machine Co. 


238 Finned Tube Heat Exchanger 
— Bulletin 1400, 20 pp, fully describes 
the company’s G-R Twin G-Fin Section 
heat exchanger. The unit has wide applica- 
tion for heating and cooling liquids and 
ZASes, and for condensing vapors, accord- 
ing to the company. Suitable as boiler 
feedwater preheaters, fuel oil heaters, ete. 

features of design and construction are 
given. Griscom-Russell Co. 


240 Air-Cooled Heat Exchangers 
— Technical Bulletin R-53-DC1 is a 6-pp 
illustrated article on the economics of the 
air-cooled heat exchanger for process cool- 
ing. Discusses air-cooled exchangers and 
their selection, gives design details that 
affect cost and evaluates operating costs. 


The Marley Co. 


TUBING AND ACCESSORIES 
241 > Condenser 


Tubes — Excellent 
information on condenser tubes and their 
service life is given in this 40-pp illus- 
trated booklet. Subjects dise Ae include 
corrosion of condenser and heat exchanger 
tubes, corrosion resistance and control, the 
selection of tube materials, and the compo- 
sition and physical properties of com- 
pany’s alloys. Details on proper installa- 
tion are presented, as are specifications, 
conversion tables, weights of tubes and 
alloys. Scovill Mfg. Co. 

242 Life Extension for Condenser 
Tubes — This 32-pp extensively _ illus- 
trated booklet reports on research mto 
the causes of corrosion and means of com- 
bating them, as the choice of con- 
denser tube materials. Points out that 
Admiralty metal, long a standard for 
power plant condenser tubes, works satis- 
factorily in most installations, but other 
alloys may be necessary in some circum- 
stances. Revere Copper and Brass, Ine. 


as well 





Postage-free cards for or- 
dering these catalogs are 
on pages 35 and 114. 
When using them, don’t 
forget to include your job 
title and company name— 
even if you want those 
catalogs to be delivered 
to your home address 











243 Nickel Pipe and Tubes — Bul- 
letin T-17 is a 27-pp technical bulletin - 
the fabrication and design of nickel and 
high nickel alloy pipe and tubing, illus- 
trated throughout by drawings and pho- 
tos. Presents tables on mechanical and 
physical properties, ASME code require- 
ments, recommended welding procedures. 
The International Nickel Co., Ine. 


244 Double-Walled Tubing — Tech- 
nical Bulletin 1950, 12 pp, presents tubing 
designed for conditions where — single- 
walled tube can’t withstand simultaneous 
attack from two types of corrosive media. 
Describes and illustrates construction, 
illustrating possible metal combinations. 
Explains tubing’s use in ammonia refrig- 
eration, boilers, steam generators. Dis- 
cusses heat transfer properties, high 
temperature use. Bridgeport Brass Co. 








245 Tube Cleaners — Catalog 76-A 
provides 48-pp of information on manu- 
facturer’s line of tube cleaners. Following 
equipment selection and operating hints 
this practical catalog describes and pie- 
tures cutter heads and drill heads, brushes 
ind motors, giving sizes, application in- 
formation. Electrically driven equipment, 
ur valves, hose, lubricators presented 


Thomas C Wilson In 


246 Rotary Tube Cleaners Bulle- 
tin R-105 presents air and water driven 
rotary tube cleaners and cleaner accesso- 
ries. Illustrates several models and heads 
discussing special features. Roto Div., 
Elliott Co. 


247 ‘To Avoid Tube Corrosion 
Bulletin TR-514 is an 8-pp illustrated 
irticle discussing corrosion as & major 
factor in shortening the life of boiler tubes 
Indicates that, in low pressure boilers, cor- 
rosion is the largest single cause for re 
plac ement of tubes. Points out ty pes and 
causes of corrosion and gives general rules 
to follow to get maximum service life from 
boiler tubing. Tubular Products Div., The 
Balx om k & W ile ox Co. 


GAS AND OIL BURNERS 


248 Gas Burners — Illustrated Bul- 
letin 410-8, 16 pp, furnishes descriptive 
ind technical data on « ompany ’s gas burn- 
ers and combination gas and oil burners, 
giving design details and explaining opera- 
tion of each. Coppus Engineering Corp 


249 oil Burning Equipment — 
Bulletin O-B 37 contains 16 pp of technical 
information on company’s oil and gas 
burning equipment, steam atomizing 
burners, mechanical atomizing burners, 
interchangeable burners, telling best ap- 
phic ations, including capacity data. Also 
shows fuel oil pumping, heating systems 
The Engineer Co. 


250 Steam Atomizing Oil Burners 

Sixteen-pp illustrated Bulletin 21 de- 
scribes steam atomizing oil burners and 
auxiliary equipment for use with heavy oil 
or tar in boilers, stills, dryers and other 
furnaces, where steam or compressed air 
is available for atomizing the oil. National 
Airoil Burner Co., Ine. 


FUEL OILS, LUBRICANTS 


251 Cooperative Technical Con- 
sultation Service — This informative 
24-pp booklet presents company ’s periodic 
consultation service aimed at the most 
efficient use of petroleum products. Covers 
services available in the solution of lubri- 
cation problems, metalworking opera- 
tions, processing, fuel oils, dust control 
Gult Oil Corp., Gulf Refining Co. 


252 Air Compressor Lubrication 
Manual — Valuable information on air 
compressor maintenance 1s contained in 
this 10-pp book. Subjects treated include 
compressed ar, Compressors and related 
equipment, lubricating systems, compres- 
SOr oils and applications, lubrication re- 
quirements, operating hints, oil require- 
ments, storage and care of compressor oils, 
ilso) safety precautions Cities Service 
Petroleum, Ine 


253 Diesels, Their Fuels and Lu- 
bricants — This 46-pp book gives practi- 
cal information on diesel engines, covering 
their history and economics as well as de- 
sign characteristics and operating princi- 
ples Classification of diesels according to 
speed is covered. Sinclair Refining Co 














a practical new book 
about Electron Tubes 


. . . what they are 

. . . how they work 

. . . how they can be used 

. . . what they can mean to you 


INDUSTRIAL 
ELECTRONICS 


by Andrew W. Kramer 


This new book explains in clear, simple, non- 
technical style the basic principles of electronics, 
and how these principles can be applied in indus- 
try. Electronics has been solving the unsolved 
problems. Whether it is navy beans, opening 
doors at a shadow, or measuring the thickness of 
red-hot steel plates, the electron is the newest and 
most efficient force captured by science. This book 
should be invaluable for the practical mainte- 
nance or operating executive or engineer. 311 
pages, 229 illustrations, $6.00. 

CHAPTER HEADINGS: Electron Behavior, 
Fundamental Principles of Electron Tube. The 
Simplest Thermionic Tube—the Diode. The Tri- 
ode. Further Aspects of Triode Characteristics and 
Operation. Electronic Generation of Electric Os- 
cillations. Multielement Tubes. Effect of Gas in 
a Tube. Types of Characteristics of Gas-iilled 
Tubes. Mercury-pool Tubes. Photoelectric Tubes 
and Cells. Cold-cathode Tubes. Special-purpose 
Tubes. What Tubes Can Do. Electronic Control 
and Regulation. Application of Electron-tube 
Rectifiers. Electronics in Instrumentation and 
Measurement. Industrial Applications of Elec- 
tronic Control. Application of Electronic Regula- 
tion. Electron Tubes in Light Production. Mis- 
cellaneous Electronic Applications. 


Send Your Orders to 
BOOK DEPT. 
POWER ENGINEERING 


110 SOUTH DEARBORN STREET 
CHICAGO 3, ILLINOIS 
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How to make 


ACCURATE 
BOILER WATER 
pH, PHOSPHATE, 
NITRATE TESTS 


USE 


TAYLOR 
COMPARATORS 


You can make many determinations in 
seconds .. . longest take only two min- 
utes. Taylor Sets are lightweight, easy 
to carry for on-the-spot tests, or you 


can use them in the lab. Each set com- 


plete with accessories and reagents. 


Easy adAeBeC 


A, Fil three test 


tubes with sample to be : ~~ 
tested and ploce them 


in the base 


™® 
B. Add reagent t 


middie tube only 


Cc. Place color slide 


on base, move across 


until colors motch, and 


THERE'S THE VALUE! 


Guaranteed Color Standards! 


Sealed-in-plastic color standards carry an 
unconditional guarantee against fading that 
gives you complete freedom from mechani- 
cal inaccuracy in making determinations 
No single standards to handle. Each slide 
contains a complete set of standards for any 
one determination 


SEE YOUR DEALER... 
for equipment. Write direct for 
FREE HANDBOOK on pH 
, and Chlorine control in 34 basic 
: industries. Also illustrates and 


deacribes all Taylor Sets 


W. A. TAYLOR “2° 


410 RODGERS FORGE RD. + BALTIMORE 4. MD 
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254 Versatile Industrial Oil — De- 
scribed in 20-pp Form AD 4078 is an all- 
purpose oil offering protection for a wide 
range of industrial equipment, and avail- 
able in 15 viscosity grades. Discusses six 
major characteristics of the oil; explains 
and pictures its use in hydraulic systems, 
speed reducers air cOMpressors, electric 
motors, hydraulic turbines, bearing sys- 
tems, ete. A chart shows grades available, 
their uses and physical properties. Stand- 
ard Oil Co. Ind 


255 Turbine Lubrication — The 
special problems of turbine lubrication are 
discussed in &pp Bulletin TU-1. Tells how 
purifiers keep power units in service; dis- 
cusses inhibited and uninhibited oils, com- 
pany’s process for reducing sludge forma- 
tion within lubrication system. Illustrated 
with diagrams of typical installations, pho- 
tos of purifiers. DeLaval Separator Co. 


COAL, ASH HANDLING 
257 Where Refuse Is Fuel — Pre- 


sented in 24-pp Bulletin are installations 
of company’s stokers with medium-size 
and larger units burning refuse fuels, 
separately or in combination with coal. 
Lists many of the refuse fuels handled suec- 
cessfully by this type ot spreader stoker. 
Detroit Stoker Co 


258 Economic Coal Storage — How 
tractors establish safe, orderly han- 
dling is told in this S-pp booklet. Stresses 
flexibility, low operating costs. Also shows 
how tractors speed storage reclamation 
and how a tractor-seraper combination 
offers plus benefits. Illustrated with action 
photos picture several models. Tractor 
Div., Allis-Chalmers Mfg. Co 


260 Spreader Stoker Data — This 
is a file of three illustrated bulletins on 
spreader stokers. The first discusses seven 
reasons [tor selecting these stokers and de- 
scribes their design, construction and 
operation the second, dumping grates, the 
third, installations. Riley Stoker Corp 


262 Automatic Coal Scale — six- 
teen-pp Bulletin 0352 describes an auto- 
matic coal scale for weighing coal as it is 
fed to boilers, enabling a power engineer 
to maintain a constant check on boiler 
efficiency. Book gives construction and 
operating details on the belt feeder, weigh 
hopper, scale housing, operating levers and 
iccessories. Photos and line drawings show 
scale features. Richardson Scale Co. 


263 Why Liquid Diffusion — What 
liquid diffusion can do for power plants is 
explained in Form B, which tells how 
liquid diffusion compounds work and 
gives four practical applications. These in- 
clude dust control in coal handling, fly-ash 
control, coal storage pile treatment and 
boiler cleaning. Johnson-March 


INSTRUMENTS AND CONTROLS 


264 instruments Control Systems 

Twelve-pp Catalog 513 presents manu- 
facturer’s line of instruments, control sys- 
tems regulating valves and desuperheat- 
ers, Covers draft and pressure instruments, 
boiler meters thermometers, 
regulators, combustion controls, pump 
controls and many others. Republic Flow 
Meters Co. 


265 For Practical Men — This 24- 
pp pocket-size booklet presents insulation 
testing in simple language. Packed with 
maintenance hints, explains electrical in- 


rece orders, 














CLASSIFIED ADVERTISING 
FOR SALE 


1 General Electric Curtica Steam Turbine. 
3000 KW, Speed 3600 RPM, Form G, No. 12102, 
Pressure 250 lbs. 

1 General Electric Generator, No. 739788, Type 
A.T.B, — 2-3750 KWA, Speed 3600 RPM, 2400 
Volts, 900 Amps., 60 Cycles, P.F. 80, 3 Phase, 
3000 KW. 


1 Combustion Engineer boiler for above Turbine 
Unit, Rated 750 HP, Pres. 250 Pounds, 125 Suf 
Heat. With 3 Units, Detroit Roto Stokers, Motor 
Driven. Motor Model 5K254A210, Frame 254, 
Type K, 220-440 Volts, 60 Cycle, Phase 3, 8.78/4.39 
Amps., Speed 1165 RPM, 3 HP, No. HM2768. All 
auxiliary equipment for the above units. 





1 General Electric Steam Turbine. 4000 KW, 
Speed 3600 RPM, Form J-No. 21838-250 Press. 


1 General Electric A.C. Generator, No. 1352750, 
Type ABT-2-5000M-3600 Form HT, 1258 Amps., 
Speed 3600 RPM, P.F. 80, 4000 KW, 2300 Volts 
2300/4000, 


1 B.&W. Boiler rating 560 HP, 125 Deg. Suf. 
Heat, 250-lb. Pressure, 2 type FE. Stokers. Forced 
draft fan. Motor, G.E. Model 9437, Type KT332-6- 
40-1200, Form B-3 Phase, 60 Cycle, 440 Volts, 
48.5 Amps., Speed 1145, No. 3952606. Induced draft 
fan Motor, Westinghouse; Style We 160821A, Type 
C.8., Model No. 2315748, 440 Volta, 59.2 Amps., 
25 HP, Speed 1150. 

All auxiliary equipment for the above units. 


Above units can be operated for inspection. All 
equipment is sold F.O.B. cars or trucks, Colorado 
Springs in “as is"’ condition, subject to inspection 
in Colorado Springs. Terms cash upon receipt of 
bill of lading and invoice. Write directly to Max W. 
Bowen, Vice President and General Manager, The 
Golden Cycle Corp., Colorado Springs, Colorado, 


1 Link-Belt Model #46 Vertical traveling “Clean 
Water” Intake screen 16’-6” centers, trays 72” wide 
with front spray. Capacity for screening 12,000 gal 
lons water per minute at velocity of 1.9’ per second 
through 100% clean screen cloth with water in 
screen at low level of 48”. This is a new screen. It 
has never been used. Available for immediate ship 
ment. For complete details and price Write: P. H. 
Glatfelter Co., Spring Grove, Pa. 





HELP WANTED 





MECHANICAL ENGINEER 


Graduate mechanical engineer, experienced in 
public utility steam plants operations, re- 
quired by progressive public utility company 

in Central America, as supervisor of 7,000 KW 
steam station. Must be qualified to handle 
men, operating and maintenance problems. A 
good working knowledge of Spanish a requi- 
site. Preferred age range 30 to 45. Attractive 
salary. Good living and working conditions 
Splendid opportunities for right man, Write 
giving age and fullest details of qualifications 
and experience to Box PE 1857, 221 W 41 St 

New York 











MANAGER 


Engineering Research 


Major petroleum centralized Engi 
neering & Construction Department, which renders 
all phases of engineering service to every depart 
ment in the company, bas an unusual opportunity 
for a man to manage the Engineering Research 
Division. We are looking for a graduate engineer 
with an impressive record of accomplishment in 
engineering methods, standards, and testing. Must 
be thoroughly familiar with electrical, mechanical 
and metallurgical aspects of process equipment and 
construction materials. For further details, send a 
brief statement of your traimmng and experience in 
strict confidence to H. M, Overley, 


The Atlantic Refining Co. 


company 8 


.O.7 X 7258 


I BO 
PHILADELPHIA 1, PA. 


WANT TO BUY 
FERRIS Field Strength Meter Model 


whip antenna. Must be in excellent 


Write or wire E. F. Steck 
The Bell Machine Co. 
Oshkosh, Wisconsin 


POSITION WANTED 
Experienced Switchboard operator wishes operating 
ob in Central or Sub Station. Box No. 1682 
bow! R ENGINEERING, 110 South Dearborn 
Street, Chicago 3, Llinois 


a used 
32-A with 
condition, 


POWER Ef NG NEERING 





sulation lls how it can be tested and 


what makes it go bad. It describes the 


Megger insulation tester, justifies cost in 
long run economy. James G. Biddle Co 


266 industrial Thermometers 

Catalog 125 28 pp presents ordering data 
on a wide range of industrial thermome- 
ters, giving scale ranges, dimensions and 
prices. Features company’s Adjust-Angle 
thermometer designed for use at any angle 
front to back, left or right, through a 180 
deg are. Gives construction details and 
idvantages of this adjustable-stem type 
instrument. Weksler Thermometer Corp 


267 Easy Reading Gage An all- 
hydrostatic remote reading gage for boiler 
water and other liquid levels is described 
in Catalog 500, Section CO. Pictures im- 
proved visibility, other advantages offered 
by this gage, explains operation. The Re 
hance Gauge Column Co 


268 Sight Glass Flow Indicators 
Twelve pp Bulletin 18S-W, on company’s 
line of flow indicators, shows how these 
mechanical devices indicate fluid flow and 
its direction in pipelines which can_ be 
directly observed through a sight glass and 
ire suitable for service with liquid, gas, 
vapor, slurry or sludge sufficiently trans- 
lucent to permit observation of indic iting 
element. Schutte and Koerting Co 


269 How to Select Regulators 

This 36-pp, illustrated “step selection 
chart’”’ simplifies choice of proper type and 
size of pressure regulator, temperature 
regulator or pump governor to du i specific 
iob. Written in nontechnical language and 
supplemented by steam, gas ind water 
capacity tables, this booklet includes in- 
stallation suggestions, conversion tables 


ind other data. Foster engineering Co, 


270 Steam Specialties Catalog 
53, 62 pp, describes a line of steam, gas, 
iir, oil and water regulating equipment 
Includes complete specifications, opera- 
tional data and prices on pressure regula- 
tors, temperature regulators, combination 
pressure-temperature instruments, dia- 
phragm valves, motor operated valves 
float valves satet ind relief valves 
strainers, solenoid and motor valves, water 
} 


gages Provides < ipacity tables flange 


charts. O. ( Keckley Co 


271 = Electronic Control System 

Bulletin A-701 introduces company’s 
Autronic system, a miniature all-electronic 
system for controlling pressure, tempera 
ture, flow ind level, intended for use in 
chemi il processing plants refineries, 
central stations other ppli itions where 
fast, accurate control 1s required The 


Swartwout Co 


272 Supervisory Instruments 
Catalog 90-2. “Supervisory Instruments 
for Power Generation,”’ consists of 41 pp 
on the instrumentation involved in gen- 
erating stations. Sepal ite sections cover 
steam generation instrumentation, turbine 
ind generator instrumentation, ¢ lectrical 
distribution instrumentation and diesel 
engine instrumentation. Measurement of 
tempe rature, pressure flow power genera- 
tion and other variables discussed. Brown 
Instruments Div., Minneapolis-Honey well 
Regulator Co 


273 Boiler Control Pen-pp Bulle- 
tin 1007 describes a completely integrated 
system for controlling combustion, feed- 
water, boiler steam temperature and boiler 
cleaning, available in a single package or 
furnished separ itely Illustr ited with full 
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OPENS THE DOOR 


TO MORE DEPENDABLE 


ANNUNCIATOR 
PERFORMANCE 





door... 
It has a new, rugged chassis design . . . pre-wired to handle 
any standard audio-visual signal requirement .. . and so flexi- 
ble that signal sequences can be changed by simple terminal 













WITH NEW 
“INSTRUMENT-TYPE” 
CONSTRUCTION. 


LOOK inside the new Universal PANALARM ‘‘50"'. You will 
realize that here, at last, is an annunciator system built for 
long term dependability and service. Built to match the re- 
sponsibility an annunciator must assume in your plant. 

The PANALARM ‘‘50"’ Cabinet has a substantial hinged 


with sub-door to allow easy access to signal lamps. 


connections. No re-wiring is needed. 

All moving parts and contacts of the PANALARM ‘'50"’ are 
within hermetically sealed, plug-in units. They are corrosion-proof 
and suitable for Class |, Div. 2 locations. All connections are made 
to a single terminal block . . . with ample space for wiring. 


SEND FOR COMPLETE 40-PAGE MANUAL 


Ask for Catalog 100-1 


PANALARM PRODUCTS, INC. 


6312 North Broadway, Chicage 40, Illinois 
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GET RID OF AIR 


When air lodges at high spots in pipe 
lines, it reduces the effective area of 
the pipe, creates a friction head, low 
ers pumping capacity, and may re 
sult in serious water hammer! 
Simplex Air Release Valves bring 
you a sure, efficient cure for these 
difficulties venting air automati 
cally before it can cause damage. 


Write for free bulletin to Simplex \ 





AN M 


DAVIS No. 97 


e Completely Sealed 
e Self Cleaning 

e Explosion Proof 

e Renewable Disc 

e Visible Action 


e Emergency Manual 
Operation 


ACCUMULATIONS | 


IN PIPE LINES... 


a BIG 
Trouble Saver that 
Costs You LITTLE! 


The Simplex Air Valve is easily in- 
stalled positive in action . 
ample in capacity. Standard valves 
for pressures up to 250 p.s.i. . . . spe- 
cial valves for pressures up to 800 
p.s.i. Thousands 
have been in suc 
cessful use for 
over 30 years 


alve & Meter Co., 
6783 Upland Street, Philadelphia 42, Pa 


ETER COMPANY 


Everything you 
want in a 


SOLENOID 
VALVE 


of solenoid valves that will 
Davis Sol- 


a line 


Here is 
meet your most exacting needs. 


enoid Valves are built to handle the tough 


jobs, giving you long trouble-free service 


Whether you want to handle viscous fluids, 


such as rosin, syrups, varnishes, ete., or 


simply control steam, air, water, oil or 


almost any other fluid or gas, Davis can 


supply you with a solenoid valve from its 
complete line. Sizes ranging from 14°" to 
12’’, 300 psi. Direct or « 
Check with Davis today! For recommenda- 


tions submit complete operating conditions 


alternating current. 


nee ena — wails 


2508 SOUTH WASHTENAW 


CHICAGO 8, 


V 
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color drawing of complete control photos 
of recorders, drive unit. Covers instrumen 
tation with both miniature and standard 
instruments. Copes-Vulean Div., Conti 
nental Foundry & Machine Co 


274 Panel 


engineering and 
modern combustion and 
panels is discussed in &-pp Bulletin 170 
Numerous panel designs, fashioned for 
control, are illustrated along with the most 
up-to-date methods of tubing and wiring 
\ section on accessories he Ips make this a 
valuable source book of ideas for control 
station planners Bailey Meter Co 


275 Control Centers — This 3l-pp 
application booklet B-5621 on control 
centers stresses the case for centralizing 
all controls of an entire system in one 
Discusses the charac- 


Planning Ideas — Thx 
economical planning ol 


process control 


group ol enclosures 
teristics of control centers that make for 
flexibility of use, ease of servicing, safety 
Three ty pes are describe d, and the Various 
electrical components that make up ty pical 
units are illustrated. A three-step building- 
block system of planning control centers Is 
given. Westinghouse Electric Corp 


277 control Equipment Catalog 
003, 32 pp, presents company’s equipment 
for the control of liquids ind gases lor 
water and sewage works, power and process 
industries \ well illustrated booklet, it 
lists many controllers, gages 
manometers, valves, venturi tubes. De 
scriptions ol the units, their operating 
characteristics, construction details, mount- 
ings, specifications and other data in- 
cluded. Simplex Valve & Meter Co 


278 Pressure Regulator Bulletin 
1-B, S-pp, discusses design operation and 
applications of a super-sensitive pressure 
regulator; shows ty pical installations. Also 
covers a compound regulator for back 
pressure relief valve. Atlas Valve Co 


types ol 


WATER CONDITIONING 
279 Water Conditioning Data Book 


— Recently revised, this pocket-size 116- 
pp booklet presents a compilation of 77 
tables, all valuable to the power enginee! 
Covers such subjects as hydraulics, im- 
purities in water, boiler feedwater make 
up = requireme nts chemical conversions 
and chemical reactions. Contains excellent 
relerence information on many phase s and 
methods of water treatment. Available 
without charge to qualified power engi- 
neers. The Permutit Co 


280 What's 
changers — Here sare 
ion exchangers: Nalcite 
type cation ext hange! Nalcite SAR, a 
strongly basic anion exchanger; and Super 
Naleolite, a synthetic gel type zeolite for 
cation exchange. Tables and graphs explain 
performance of these water treating resins 
under various*operating conditions Phys- 
ical characteristics, exchange capacities, 
regeneration techniques discussed. Bulle- 
tin 57, 20 pp, is on Nalcite SAR Bulletin 
58, 28 pp, Nalcite HCR Bulletin 59, 8 pp, 
Super Naleolite. State those wanted. Na- 
tional Aluminate Corp 


281 Boiler Water Manual — Fac- 
tual information on methods of applying 
chemicals in treatment of water for boilers 
Is presented in l6-pp Standard Method 
122. Discusses pretreatment of raw water, 
application of chemical feeding to pre 
treating operations and both constant rats 
and = flow responsive feeding direct to 
boiler drum and feedwater system, con 
densate returns. (; Proportioneers, Ine. 


What on lon Ex- 
three booklets on 
HCR, a styrene 


‘ 





B&W UVTEGRAL-PURVACE BOILERS, TYPE FM 
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HELP MINE SULPHUR 
in Louisiana Marshland 


With the report that molten sulphur had begun to flow at 
its new plant in the Louisiana marshland, The Freeport 
Sulphur Company announced the success of its unique sul- 
phur mining development, climaxing eight years of inten- 
sive research. The only “amphibious plant” of its kind in 
the world, it is expected to produce about 100,000 tons of 
critically needed sulphur a year when in full production. 

Playing a major role in the unusual operations are five 
B&W Integrai-Furnace Boilers, Type FM. Each of the boil- 
ers can provide up to 30,000 Ib steam per hr for turbine- 
driven blowers, turbine-electric generators, and to heat 
sea-water for the sulphur mining operation. The water is 
preheated by direct contact with the boiler flue gas passing 
through heat exchangers. 

As part of a “plant” including shops, warehouses, and 
offices, and described as the “strangest craft since Noah's 
Ark”, these B&W boiler units sit atop a 200-foot, speci- 
ally-constructed steel barge towed to and resting on an 
oyster shell base laid on the bottom of Bay Ste. Elaine. 


f 


tn POE Lavan 


VBABCOCK | & 
jew > 


BOILER 
DIVISION 


Cut-away view of typical B&W Integral-Furnace Boiler, 
Type FM, available in standard sizes for loads of 2900 
fo 28,000 Ib per hr at steam pressures to 235 psi... 
also available for higher pressures. 


They were chosen to assure efficient, economical pertorm- 
ance under particularly arduous service conditions . . . are 
surrounded by a salt-water marsh and almost completely 
exposed to salt-water spray and other destructive actions 
of weather and climate. 

Whether for sulphur mining or oil refining, for heat, 
process, or power requirements, versatile B&W Integral- 
Furnace Boilers, Type FM, are now in service or on order 
for more than 50 different industries and other users, with 
a total steam capacity exceeding 6!/, million Ib per hr. 
[The Babcock & Wilcox Co., Boiler Div., 161 E. 42 St., 
New York 17, N. Y. 


COST-SAVING FEATURES 
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282 _ Modern pH and Chlorine Con- 
trol — This 100-pp booklet gives details | Consult Us For: 


in color comparators and e ont 
water testing and control of boiler and i CHIMNEYS pee 
dustrial process ater, also technical - 
0)"7 = formation “on meaning of pit_control, | FURNACE WORK ... 
electrometric and color tric thods 
Seamuinieg pil and lmpurtios to enter BOILER SETTINGS 


applications of water control in air condi- 
tioning; feedwater. W. A. Taylor & Co 


283 Boiler Scale — Formation and 
Prevention — Technical Paper 98 is a 
12-pp article covering the cause and pre- 
vention of boiler scale. Covers the mech- 
anism of scale formation, effect of boiler 
scale, chemistry of scale formation, inter- 
nal chemical treatment and chemical cor- 
rectives Diagrams of feeder systems, pho- 
tos and solubility charts illustrate text 


W.H. & L. D. Betz 
284 One-Minute Water Tests — 


er thousand Rapid, simple and accurate tests for de- 
termining water hardness are described in 
Bulletin 1RE50. Procedures, reagents, and 


} equipment are described. Hall Labora- 
tories, In 


[| n | '285 Water Conditioning Bulletin 
ga 0 S = — This is an &pp discussion of water and 
| the chemicals developed for conditioning 
it to control scale and algae and inhibit 
| corrosion. Describes several chemicals in 
detail, giving properties, composition 
Wright Chemical Corp 
3 Ibs. of dissolved solids are re- 
moved from every 8,335 lbs. of | 286 Treatment by lon Exchange — 4 ae 
feedwater ina Midwest power plant Methods of ion exchange treatment and AMERICAN CHIMNEY CORP. 
(1,280 lbs. pressure). ILLCO-WAY | its general and special applications for wa- 143 Peurth Ave.: Mew York 3. 8. Y 
ionXchange installation operates | ter and other liquids are explained in 8-pp en ancnes: peat a 
onaraw water containing 21 grains Bulletin {. Discusses manufacturers’ de- BOSTON ¢ PHILADELPHIA e CLEVELAND 
of dissolved solids — provides an ionizing equipment as to construction and DETROIT « RICHMOND, VA. ¢ RALEIGH, N.C. 


etiluent containing less than 1 ppm 


solids 
Remove dissolved solids 

ILLCO-WAY De-ionizers provide 

water free of dissolved solids, silica 


and COs». Manual or automatic 
controls; flow rates to meet plant 


remove hardeoss ico.wsy ff | MAKES KECKLEY recutators 


Softeners (manual or fully auto- 


matic) provideany requiredamount 
of zero-soft water. Compact, eco EASIER T0 SERVICE AND MAINTAIN 


nomical, easy to operate 


Here is a unique Keckiey feature that means extra conven- 
ience and savings for you. The pilot valve can be removed as a 
unit. This means easy inspection, mainte- 
nance or replacement in a few minutes time. 

, No bother with separate parts—comes out 
hardness to meet requirements . . 

| as easily as the spark plug in your car. All 

»f this valve are readily accessi 
Send for your free copy... other parts oft alve are readily accessible 
} ttn “ieee” euaetialen na too! All wearing parts are made of tough, 
Sacieaien dae, ie ‘ ie long wearing, corrosion resistant stainless 
steel, further lowering upkeep. 


stallation views. Which 


Please write on com- ee o 
pany letterhead. Ad- Zero Check into the Keckley line of PRECI- . 
dress: Illinois Water ? SION PRESSURE REGULATORS. Sizes ' SEND FOR COPY 
Treatment Co., 850-1 14" to 6" — pressure to 300 Ibs. steam, i . OF COMPLETE 
Cedar Street, Rockford, Illinois. 600 Ibs. air, reduced to a low of 1 Ib. ' ls CATALOG 
| Various combinations for pressure and . @ 53.c 

temperature control. Ask our represen- : 

tative, your industrial distributor or 

write. 


Remove alkalinity |LLCO-WAY 
Hydrogen Zeolite units reduce al 
kalinity, soften plant supply. Water 
with controlled alkalinity and zero 


« Floot Valves « Pop Safety Vaives 
¢ Pressure Regulators ¢ Strainers 
T Regul « Level Controllers 


+ Float Boxes + Diaphragm Vaives 


O.C. KECKLEY COMPANY 


400 W. MADISON STREET CHICAGO 6, ILLINOIS 
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A De Laval Oil Purifier gets rid of both con- 
taminants that ruin the usefulness of lubricat- 
ing oil. The Purifier puts centrifugal force to 
work to throw out of the oil both solid impuri- 
ties and water, and thus maintain the oil in a 
condition best compared with that of new oil. 


The manner in which purification takes place 
within a De Laval is important. The efficiency 
of purification is constant, from the moment a 
run starts until the bowl is full of dirt and must 
be stopped for cleaning. This “constant effi- 
ciency” is an inherent advantage of De Laval 
bowl design. Purification takes place between 
the discs, whereas dirt thrown out of the oil is 
stored outside of the zone in which purification 
takes place. Once it is centrifuged out of the 
oil, dirt can neither recontaminate the oil nor 


affect the degree of purification. 


You can rely on De Laval constant efficiency 


purification. 


THE DE LAVAL SEPARATOR COMPANY 
Chicago POUGHKEEPSIE,N.Y. San Francisco 
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coe “— pictures applications. Illinois OTHER EQUIPMENT 294 Dowtherm Vaporizer — Bulle- 
iter reatment Co ‘ N 9 me . — aaa? 
a tir o. 48-2, describing manufacturer's 

291 The ABC of CO, — An interest ett 4 “Ser OR 8 
T [ype “A” Dowtherm Vaporizer, tells how 

Water lreatment Bulletin ing text covering role of carbon dioxide in , 
. ) this unit is designed to evaporate Dow- 

000, 24 pp explains the reasons for boiler combustion efficiency, l6-pp illustrated 
> om therm to provide dependable operation at 
iter treatment and tells services offered sulletin 452 discusses theoretical vs. prac oe 
maximum temperatures. The Wickes 
by company in providing formulations for tical perfection of combustion and tells 
individual plant requirements. Covers how to determine percentage of CO: in 
} 


pre-treatment, internal treatment, treat flue gases, CO» as a basis for figuring heat : : 
ment appli ation, blow-down adjustme nt ind fuel losses is also dese ribed and method 295 Mechanical Draft Fans ae M 


test control. Deseribes equipment Dear of \determining such losses « ‘plained The chanical draft fans for both foreed and in- 

born Chemical Co Hays Corp duced draft service are described in 20-pp 

288 Bulletin 168. Illustrated with drawings of 
Microbic ical Co o a ‘ . t ‘al fan types : tos nstalla- 
iteres tological etces 292 Turbine Generators — Bulletin ypical fan types and photos of ins ‘ 

lechnical Article 3C, 12 pp, is an illus- tions, includes performance curves showing 

PI H-18, 40 p S| 4. 
trated discussion of microbiological control rs efficiencies of various tvpes of fans. The 
500 kw : : I 
of and through industrial waters. A section Green Fuel Economizer Co., Inc. 


on industrial water chlorination covers 


Soile r ( 0 


covers turbine generators of 
T above, pictures nearly 50 tur- 
bine-generator installations, both utility 
and industrial. Brief discussions of genera- 
tor and exciter cooling methods are in- 
cluded. A reference section offers detailed 
drawings showing a typical installation 
irrangement. Elliott Co. 


296 Feedwater Heating System — 
This bulletin describes a flash-type deaer- 
ating feedwater heating system offering 
flexibility in the use of steam at different 
levels. The Whitlock Mfg. Co. 


cooling waters and process waters. Other 
sections deal with chlorine metering in 
chemical processes, and the sanitary as- 
pects of industrial water treatment. Wal 
lace & Tiernan Co In 


N ize thi »y Dri 
PACKINGS, GASKETS, SEALS = 293 Motorized Chimney Draft — 
wc i ANLAZCS O nechanicn ‘ a i 
289 Seals for Bearings — Complet« supplying positive, uniform, adequate J. E. SIRRINE COMPANY 
information on manufacturer’s Klozure — draft, regardless of variable weather condi Engineers 
oil and grease seals for bearings is available tions or inadequate chimney or breeching Design and Supervision of Steam and Hydro 
100-pp Catalog 10. Fully illustrated truct sl letail in Bullet clectsie Power Mients, Snducteial Plants, Mo 
in pp itu " uy Liustratved in cons ruction are shown in Getail in bulletin chanical and Operating 
color, pictures all types of these seals, 1-52. Also discusses other advantages, in Surveys, Appraisals @ Plans 
typical applications and lists sizes and cluding eliminating need for tall stacks © Reports 
part numbers. Also describes mechanical  L. J. Wing Mfg. Co ee a ee ee 
pressure se ils for rotary shafts. The Gar 











lon k Pac king Co 


290 Packings and Gaskets — Cats Postage-free cards for GAGE GLASSES AND 


log P-100C, 32 pp, covers 95 most popu 
te Fiygyt = pinned linet an te 8 ‘ High Pressur bber Gasket 
lar packings and gaskets in compat ordering catalogs and . ALL met — va 


line, furnishing details of construction 


service recommendations and size informa ; : 
tion Liv luck S ¢ h irts showing specihic ree bulletins are provided 
ommendations for a wide variety of appli on pages 35 and 114 pce aa a Smee yee — 


cations. Packing Div Ravbestos-Man 
hattan, [ne Send for Catalog LIVINGSTON, N. J. 























IF YOU BURN FUEL OIL YOU SHOULD USE 


wel iW ROR 


plant man who wants to be pronounced "core 





THE COMPLETE 
ALKALINE FUEL OIL TREATMENT 


A SAL ES a oe GI Ni a + e * | This is the product referred to by Edward J. Miller, Chief Engi- 


neer of United Chemical and Organic Products Corp. in his article | 
. ? — Ra Gan _— oe = —"'Petroleum Pitch . n Excellent Boiler Fuel,” as it appeared 
Some of our most successful Sales Engineers served their in the dune 8085 teres of Power Eaglncering. 


apprenticeships in power plants. They found—and so ee 
did we—that this practical background ideally suited KEEPS OIL RIGHT — SAVES OIL 
them to be trained for better-paying, permanent sales KEEPS ALL BOILER HEATING SURFACES CLEAN 


jobs. © A SUPERIOR SLUDGE SOLVENT, AND MORE. 
© CAUSES COMPLETE COMBUSTION TO TAKE PLACE. 











The men who qualify will be thoroughly trained to © ELIMINATES MANO CLEANING EXPEDSE. 
replace men in established territories who have been CREVENTS SURISER TIP CARBOMNZATION. 
promoted. They'll be paid salary, commission and ex- UTILIZES ALL THE COMBUSTIBLES IN OiL. 
penses...will participate in our profit-sharing, group Waa ar Saaeuae auenaGeee oo 
insurance and sick benefit programs. pap eb - A “CORROSIVE, RUST RESISTANT. 

If you're in your thirties...know boiler operation, e IT 1S SAFE TO USE AND QUICK ACTING 
write of phone Mr. W. H. Bingham for a confidential MAKES MORE STEAM POSSIBLE WITH LESS FUEL 
interview. @—> WRITE FOR PRICES AND FREE BULLETINS 

TRADE MARK 

DEARBORN CHEMICAL COMPANY, Merchandise Mart Plaza, Chicago 54, Ill. 600 WES T Oth A V E N T FE ( A RY, N D A \\ A 

Phone: WHitehall 4-3273 
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POWELL-—a trusted name in 
flow control equipment 
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When writing to advertisers for information please tell 
them you saw their ad in Power Engineering—or use 
the handy post card on ‘Bulletins’ insert in this issue. 
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—Adjustable— 


SPROCKET RIM 
with CAain Guide 


Control out-of-reach overhead valves 
right from the floor! No more climb- 
ing on ladders, balancing on boilers, 
perching on workbenches or ma 
chines. Prevent accidents and costly 
claims — also save fuel, steam and 
money 

Only four simple, quickly-assembled 
parts instolled and operating in only 
a few minutes, Babbitt Adjustable 
Sprocket Rim with Chain Guide — 

@ Fits all valve wheels 


© Simplifies pipe layouts f 


@ Eliminates risky climbing f 


Range of 10 adjustable sizes fits all valve wheels from 2 to 30 inches 
diameter, with rising or non-rising stems. 
Call your Industrial Distributor. He carries complete stocks. 
Or write for descriptive folder and prices. 


psv-holo)tams cream SPECIALTY CO. 
4 BABBITT SQUARE, NEW BEDFORD, MASSACHUSETTS 
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STELLITED 


ATLA 


Steam Reducing Valves 


‘verre 


In ovr 52-page bulletin 1-A ten poges 
are devoted to ATLAS Type ‘''B'’ Re- 
ducing Valves. Fig. 112, shown here, 
is @ bronze body reducing valve for 
300 pounds steam service. For reduced 
working pressures from 10 Ib. to within 
20 pounds of the initial pressure in one 
stage. 

Fig. 114 has an iron body. Fer initial 
working pressures from 20 to 250 ib 
saturated steam. Reduced: same as 
Fig. 112 


Fig. 112 (LP) is similar in most ways 
te Fig. 112 but handles reduced working 
pressures of ‘4 to 15 Ib. 


Fig. 114 (LP) has an iron body. Similar 
to Fig. 114 but handles reduced working 
pressures of 4 to 15 Ib 

Then come the steel bodies—right 
from Series 15 to Series 90, for all the 
woy up to 900 Ib. pressure with 900 F 
temperature. Some of them handle re- 
duced working pressures from 10 Ib. to 
within 30 pounds of the initial pressure 
in one stage and the others handle re- 
duced working pressures from ‘4 Ib. to 





15 Ib. 


ALL ARE STELLITED 


The pilot valves are solid Stellite. The pilot valve 
seats ave Stellite faced. In the steel body valves the 
main valve seat is solid Stellite. Stellite assures lony 
life because it is practically immune to severe abrasion 
and corrosion. 

Type “B” valves are recommended for reducing 
the pressure of steam where the service demands a 
tight seating valve and a uniform reduced pressure 
Simple to maintain. Main valve and pilot valve are 
easily removed for cleaning. Entire pilot valve can be 
lifted out without difficulty. 

To get the whole story cross sectional views 
details as to parts ete. together with informa 
tion concerning other ATLAS Reducing Valves for 
steam, water, air, gas, or oil: 


isk for Bulletin No. 1-4 


Al LAS VALVE COMPAN 





| REGULATING VALVES FOR EVERY SERVICE| 





293 SOUTH STREET NEWARK 5, N. J. 


Represented in Principal Cities 


Campbell Boiler Feed Exhaust Centro! Pump Governors 
Regulator Systems n 

Damper Regulators Back Pressure Valves Gatanced Vetves 

Temperature Float Valves Control Vaives 
Regulators Pressure Regulators Oil Control Cocks 
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“HOW WE SAVE MORE THAN °90,000 a year— 


BY BURNING COAL THE MODERN WAY!” 


says W. H. FISHER, Plant Engineer, Kerr Bleaching and 
Finishing Works, Concord, North Carolina. 


Powering ou plant used to take nine boilers—now one does 
the same job using 30% less fue I’ 6 firemen now do the work of 


1S—thanks to modern coal-handling equipment and automatic 
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controls. That's why we say, you can't beat bituminous coal 
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burned with modern ¢ quipment.” 
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Above is a view of the plant’s modern, space-saving 


coal-storage silo. To the left is a close-up of the firing 








aisle, showing the spreader stoker and the main 
control panel. Coal handling is automatic and dust- 
tight throughout. Automatic controls regulate firing, 
drafts and feed-water—give maximum efficiency at 


lowest cost. 


Burning coal the modern way can save you 
money, too! First, labor costs can be cut to a 
minimum with up-to-date coal- and ash-handling 
equipment. On top of that, today’s combustion 
installations give you 10 to 40% more power from 
cach ton of coal than was possible afew vears ago! 

If you're planning to modernize, or if you're 
building a new plant, call in a consulting engi- 
neer. He'll show you how you can get big savings 
by burning coal in a modern plant designed to 
meet your specific needs. 

America’s coal reserves are virtually inexhaust- 
ible; America’s coal industry is the world’s most 
productive and efficient. That’s why coal has a 
future dependability of supply that no other fuel 
can offer. That’s why, of all fuels, the price of 


coal is most likely to remain stable. 


BITUMINOUS COAL INSTITUTE 


A Department of National Coal Association, Washington, D. C. 


FOR HIGH EFFICIENCY ig FOR LOW COST 


YOU CAN COUNT ON COAL! 
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for Valves, Sluice Gates 
and Floorstands... 


CHAPMAN’S 


Motor Ut 


For positive control of large valves 
and sluice gates, the Chapman 
Motor Unit can safely be given 
your “power of attorney.’ The 
floorstands with Chapman Motor 


Units come to you with all wiring Above, Floorstand equipped with 
4 Chapman Motor Unit, Control Panel, Motor, Limit 


Switch and Push Button Station all completely wired. 


complete, so that all you have to do 
h . At left, Interior Mechanism of Chapman Motor Unit. 


is bring the power leads into the ) 
+ 

connection box... which speeds 

up installation, insures proper 


operation, and saves wiring Costs. 


The Chapman Motor Unit 
is completely housed and thor- 
oughly weatherproof. And the 
unit itself has the ruggedness of 
simplicity, with a slow-speed motor driving direct through 
two trains of spur gears. So there's no drift. The limit 


switch can be adjusted so the gate or valve closes to the 


Chapman 1500 
Series Steel 
Valve, with 
Chapman 
Motor Unit. 


exact seating position. Hand-operated, too, if the need 
arises. See what this modern electrically driven Motor 
Unit can do — and save — for you. Write for Catalog No. 50. 

Chapman Standard Sluice 


Gate, with stem connec- 
tion for Chapman Motor 


The CHAPMAN VALVE Mfg. Company Operated Floorstand. 
INDIAN ORCHARD, MASSACHUSETTS, U.S. A. 
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OTHER BASIC WATER CONDITIONING 
PROCESSES 


@ Sludge Blanket Hot Lime Soda 


Full utilization of Permutit sludge- 
blanket principle assures high efh- 
ciency. Reduces hardness to region of 
20 ppm .. . silica to 2.0 ppm. Lowers 
alkalinity .. . removes wide variety of 
solids. 


Hot Zeolite—Permutit0 = 


Permutit Q—a styrene base resin resistant 
to high temperatures and pH values —re- 
places second stage phosphate treatment 
in hot-process softener. Results—residual 
hardness is completely removed at great 
savings in phosphate costs. 


@ Deaerating Heater 

Removes objectionable oxygen and CO, 
to prevent corrosion and pitting of feed 
lines, stage heaters, economizers, and 
boilers at high temperatures. Steam is 
used twice ... deaerates water completely. 


Precipitator => 


Softens water on space and time-saving 
sludge-blanket principle. Simultaneous- 
ly removes turbidity, color, fluorides, re- 
duces silica and lowers alkalinity. 
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Demineralization 
and Silica Removal 
by lon Exchange 
Resins 


Mororand diaphragm-operated valves make 
regeneration of Permutit Demineralizers 
fully automatic. This gives more positive con- 
trol . . . eliminates the possibilities of costly 
errors . . . saves valuable man-hours formerly 
spent in regeneration. te 

Ina recent installation for a 1450 psi boiler, 
two compact Permutit units fill all make-up 
requirements, regardless of changes in tur- 
bine loads . . . deliver a continuous supply of 
demineralized, silica-free water. What better 
way to eliminate scale and silica deposits! 


HIGHEST PURITY MAKE-UP 


Effluents of Permutit Demineralizers have 
contained total electrolytes as low as 0.01 
ppm and silica as low as 0.01 ppm! These 
values may be slightly higher under service 
conditions. In comparison, most distilled 
water contains 20 to 100 times more electro- 
lytes . . . yet costs much more to produce. 


INFORMATIVE NEW BULLETIN 


You'll want this interesting book. Flow dia- 
grams, illustrations and specifications explain 
key methods of demineralizing water and re- 
moving silica by ion exchange. Write for your 
copy, today! 

Tue Permutit Company, Dept. PE-7, 
330 West 42nd Street, New York 36, N. Y., or 
the Permutit Company of Canada, Ltd., 
6975 Jeanne Mance Street, Montreal, P. Q. 








ION EXCHANGE AND WATER CONDITIONING HEADQUARTERS FOR OVER 40 YEARS 








